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COMPOUND MILL ENGINE. 

We illustrate a very fine sample of a compound en- 
gine working the flax and jute mills of Mr. Etrich, at 
Taxomer, Bohemia. Our engraving is from Hngineer- 
ing. The editor states that this engine was designed 
by Dr. Proeli, of Dresden, and is fitted with a new au- 
tomatic valve gear, which positively ¢ontrols the ac- 
tion of the double beat valves, and admits of a very 
extensive range of expansion. The engine was built 
by Messrs. Marky Bromovsky &- Schulz, of Prague, 
and presents several features of interest. 

ee 
The Rolling Contact of Bodies. 

Professor Hele Shaw lately delivered a lecture at the 
Royal Institution upon ‘‘ The Rolling Contact of Bo- 
dies.” He commenced by putting forward the propo- 
sition that when a carriage wheel is rolled along, any 
particular ‘point upon the tire of the wheel always 
reaches and leaves the ground in a perpendicular di- 
rection. In order to demonstrate this, attention was 
drawn to the fact that on revolving a wheel from which 
the tire had been removed, the central point at the ex- 
treine end of a spoke always reached the ground and 
remained there only while the spoke itself was in a per- 
pendicular position. Further, in order to make the 
truth of this statement more apparent to his audience, 
the lecturer had recourse to a small solid wheel, to one 
side of which, near the edge, was attached a small 
brush, so that as the wheel rolled along a level surface, 
the brush accurately marked upon a suitably adjusted 
screen the direction of the course taken by that por- 
tion of the wheel upon which it was fixed. The dia- 
gram so obtained proved to bea representation of a 
series of cycloidal curves, the lowest points of which 
were reached in a perpendicular direction. ; 

Similarly, by causing the solid wheel to travel in.a 
curved path, any point upon it reached its lowest point 
in a direction perpendicular to a tangent drawn to the 
curve at that point. Fromm these results it was there- 
fore deduced that in the rolling contact of bodies, points 
always approach each other in a perpendicular direc- 
tion. But, beyond the mere rolling contact, there 
is also a sliding motion, which may be brought about 
from various causes, and is regarded as the effect of 
tangential force. Thus in a railway train the wheels 
of the carriages have merely a rolling motion, but the 
wheels of the locomotive, besides the rolling motion, 
exert a considerable amount of tangential force, due to 
the function of the locomo- 
tive in drawing thetrain. In 
the case of the wheels of the 
railway carriages, where there 
is a mere rolling contact, 
there should therefore be no 
expenditure of energy; but, 
as a mnatter of fact, even with 
the most highly polished sur- 
faces, there is al- 
ways a certain 
amount of energy 
lost, due to a slid- 
ing of the surfaces 
to a greater or less 
extent. But in 
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such a great measure is this loss of energy overcome, 
that Professor Shaw quoted a case in which, by means 
of a system of wheels rolling upon each other, a 
turntable weighing fourteen tons, when once set in 
motion, only requires a force of three and a half 
pounds to keep up its revolutions. Thesame principle 
is applied in a number of swing bridges, and in other 
eases where heavy weights are required to be moved 
with little power. : 

The lecturer then went on to explain the application 
of rolling contact in the enployment of machines for 
measuring distances, and in other instruments, such as 
Sir W. Thomson’s harmagnic analyzer for computing 
the state of the tide at any place for any time. Butin 
all these instruments Professor Shaw pointed out cer- 
tain corrections had to be made to allow for the ten- 
dency of the wheels to slip over each other. In order 
to illustrate this tendency, the lecturer referred to an 
experiment in which he had made two wheels revolve 
rougd each other ten thousand times, and found then 
that they had slipped one thirty-second of an inch from 
their original position, or about one inch in three hun- 
dred thousand revolutions. Though this tendency may 
no doubt be reduced with more perfect instruments, 
yet to a slight degree it always remains. At the same 
time Professor Shaw remarked that a minute force ex- 
erting itself in a lateral direction would soon have an 
appreciable effect upon a revolving wheel, although it 
might be quite imperceptible in its action when the 
wheel was stationary. This point the lecturer also 
well illustrated by means of experiment. 

He then drew attention to a phenomenon which is 
observed during the rotation of a ball by means of a 
revolving cylinder. If a polished wooden ball be placed 
upon two polished wooden rollers, one of which is kept 
stationary while the other is made to revolve, a rolling 
motion is communicated by contact to the ball ; but 
besides the mere rolling motion a late- 
ral movement of the ball along the 
roller is also observed, and the curi- 
ous part of the phenomenon is that 
although the roller may be turned in 
either direction, the lateral movement 
of the ball is always in the same direc- 
tion. This lateral movement appears 
very remarkable and difficult to ex- 
plain, if it be accepted that the ball is 
a perfect sphere, and that the wooden 
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cylinders are mathematically correct and placed in 
a perfectly horizontal position. If the wooden ball 
be replaced by one of harder material, or a ball 
of iron, the lateral motion is perceptibly increased ; 
but the greatest effect is obtained when the wooden 
rollers are either substituted by rollers of India rub- 
ber, or else covered with a sheet of that material. 
This phenomenon has never been satisfactorily ex- 
plained, but Professor Shaw now thinks that he has 
been able to do so, although he only arrived at the 
solution of the problem which he put forward as re- 
cently as the previous afternoon. Of course, when a 
ball is placed upon a body, its weight causes a certain 
amount of, distortion in the surface of that body, and 
causes forces to be exerted, acting on the ball from all 
sides. But when a ball is in motion, the direction of 
these forces is considerably altered.- The direction of 
the force in the surface of the body in front of the ball 
during its passage is maintained, and its power is in- 
tensified ; but the direction of the force in the surface 
behind the ball is reversed, owing to the release of 
pressure from the weight of the ballin that spot To 
these changes in the direction of the forces Professor 
Shaw ascribes the cause of the phenomenon. i 
oo +0 
Method of Clarifying Muddy Water. 

Filter paper is dipped into a solution of 48 per cent 
ferric chloride in 57 per cent of water, and after 
thorough saturation is dried between filter paper. In 
the same way a second piece of filter paper is treated 
in a saturated solution of bicarbonate of soda. Now, 
if a piece of the yellow paper that has been treated 
with ferric chloride is first placed in muddy turbid 
water, thezfluid is colored yellow by the iron salt. 
Next, into the same water, a piece of the same size of 
the bicarbonate of soda paper is dropped, turning the 
yellow colored water into brown. Thus a ferric car. 
bonate is formed, which ab- 
sorbs allimpurities. The wa- 
ter thus treated can be filtered 
through a funnel whose neck 
is filled with a piece of sponge. 
It will be as clear as crystal, 
and can be used as drinking 
water. For 1 liter (1 quart) of 
water about 15 square cent. 
(2 3-10 in.) of each kind of pa- 
per is sufficient. A piece of 
sponge weighing 5 grammes 
(1-6 oz.) filtered 1 liter in 3 
minutes.—Dr. FH. 8. Thorn, in 
Wiener Gewerbe-Leitung. 
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INVESTIGATING SPIRITUALISM. 

After an extended and painstaking investigation, a 
commission appointed by the University of Pennsyl- 
vania, to see what there was in ‘‘ modern spiritualism,’ 
have concluded their labors. They find that it is made 
up of equal parts of humbug and jugglery, calculated 
to deceive only the credulous or feeble minded. The 
appointment of this commission, it will be remembered, 
is the result of a codicil to the will of the late Henry 
Seybert, of Philadelphia, whereby the sum of $60,000 
was left to found a chair of philosophy in the univer- 
sity, on the condition that it should lend its name to 
the inquiry. In his later years, Mr. Seybert fell a prey 
to the wiles of a coterie of slatewriters, spirit-form pro- 
jectors, and banjo players, and he believed that such 
an investigation would prove spiritualism to belong 
to the sciences, rather than, as now, to the arts. 

The committee appointed by the university was com- 
posed as follows: Dr. Joseph Leidy, professor of anat- 
omy and a well known naturalist ; George A. Koenig, 
professor of chemistry ; the Rev. George S. Fullerton, 
professor of moral and intellectual philosophy; Cole- 
man Sellers, civil engineer; Dr. S. Weir Mitchell, the 
neurologist; Dr. William Pepper, provost of the uni- 
versity ; Prof. Robert E. Thompson ; Dr. Horace How- 
ard Furness, one of the trustees of the university. 

In their summing up they say they did not, in all 
their investigations, discover a single novel fact, and 
are ‘‘ forced to the conclusion that spiritualism, as far, 
at least, as it has been shown before them, presents the 
melancholy spectacle of gross fraud, perpetrated upon 
an uncritical portion of the community.” 

This is a broad and swéeping statement, and to the 
minds of many who donot believein supernatural mani- 
festation, but, nevertheless, have been mystified by cer- 
tain phenomena, oft recurring, and moreor lessrelated 
to the subject, it is not likely to prove altogether satis- 
factory. Even if Slade and the other ‘“* mediums ” exam- 
ined were unable, as the commission say, to do any- 
thing that could not be equally well done by an ac- 
knowledged and skillful juggler, like Heller, whom they 
were so fortunate as to have with them, it remains that 
there are certain phenomena that, from the time of 
Emanuel Swedenborg down to the present, have never 
been satisfactorily explained ; and it would seem, since 
so many have been and are puzzled to account for 
them, not beneath the dignity of science to separate 
them from the mass of humbug by which they are sur- 
rounded, and enter upon their explanation. 

Among these phenomena may be classed ‘‘ table tip- 
ping and walking,” the curious and well authenticated 
‘*knocking,” and, above all, what is known as ‘“‘clair- 
voyance.” Is the Seybert commission prepared to say 
that these manifestations are necessarily fraudulent ? 

If so, they should have their attention called to the 
findings of an equally reliable commission, formed some 
years ago, of Heidelberg professors, who, after the same 
careful investigation, recorded the contrary opinion ; 
one of their number, Herr Heinemann, professor of 
physics in Heidelberg University, writing an interest- 
ing and instructive little treatise on the result of his 
investigations, where, under the title of ‘‘ The Fourth 
Dimension of Space,” he attempts to formulate a theory 
to account for their existence. He does not find in 
them any supernatural attributes; but, on the con- 
trary, regards them as the expression of a natural force, 
the characteristics of which he attempts to explain, 
while admitting ignorance as to its origin. 

Wholly outside the circle of professional spiritualists 
and jugglers, there are those who possess, uncon- 
sciously, strange powers. Witnesses testify that tables 
follow them about a room, and other phenomena, un- 
asked, as they are uncanny, come at unexpected mo- 
ments. Intelligent and incredulous persons have been 
astounded by the revelations made them by certain so- 
called ‘‘clairvoyants” as to circumstances and happen- 
ings in their earlier lives; things of little consequence, 
of which even their intimate friends were never appris- 
ed, and of which it seems incredible that these “‘ clair- 
voyants” could have any means of informing them- 
selves in advance. 

In’ his ‘‘ Transcendental Philosophy,” that eminent 
physicist, Baron Karl von Reichenbach, attempts an 
explanation of similar phenomena, which he attributes 
to a force which he calls ‘‘ odic,” or the force of ‘‘ od.” 
‘*Od,” says an expounder of his theory, ‘‘ pervades all 
nature, and is akin to the great physical forces of elec- 
tricity, magnetism, chemical affinity, heat, light, etc., 
and always accompanies them, so that wherever they 
are in action, od is developed, and the strength of its 
most active development is often in proportion to the 
energy of their action. As in electricity and magnet- 
ism there is a polar dualism, so also there isin od. It 
has two poles, the positive and negative, which keep 
company respectively with the electric and mag- 
netic positive and negative poles. The human body 
is od-positive on the left side and od-negative on the 
right. This gradation of amorphous bodies from od- 
negative to od-positive is called the od-chemical order, 
and is found to correspond with the electro-chemical 
order established by Berzelius. The odic radiation can 
be felt and seen by certain persons called ‘sensitives,’ 


majority of mankind, called ‘non-sensitives,’ are en- 
tirely insensible to the odic influences and impressions. 
Odie sensitiveness has many symptoms, among which 
are liability to somnambulism, capability of being 
magnetized, inability to sleep on the left side, in the 
northern hemisphere, dislike of strong yellow colors, 
fondness for blue as opposed to yellow, dislike of 
crowds and close rooms and dislike of fatty and fond- 
ness for sourish victuals. The causes of many singular 
phenomena not hitherto understood are explained by 
the odie theory.” 

Immanuel Kant, the great metaphysician, recognized 
the existence of physical manifestations, and so classi- 
fied them that they might be completely separated 
from the knowable; and, though he was unwilling to 
admit the conclusions of Fichte as expressed in the lat- 
ter’s ‘‘ Revelations,” he virtually admitted that he was 
not altogether prepared to deny the truth of what re- 
lated to the phenomena. The spirit of the age tends 
toward investigation. Supposing ‘spiritualism ”is a 
fraud, as this committee says it is, and innumerable 
other investigations have shown it to be, may there 
not be something in the so-called ‘‘second sight” and 
other physical phenomena? May they not be the ex- 
pressionof a natural force, not any more related to the 
supernatural than are electricity and magnetism ? 

ee le de 

To MAKE CHLORIDE OF GOLD.—According to the 
following, by J. B. Heyl, in the National Druggist, this 
salt can be easily prepared by druggists: ‘‘ Put a half 
sovereign or a $2.50 piece in a small evaporating dish, 
using one, two, or three sizes larger as a water bath, 
and pour onit 4% adrachm of nitric acid mixed with 
244 drachms of hydrochloric acid and 3 drachins of 
water ; digest at a gentle heat, but do not boil the acid, 
or much of the chlorine will be driven off in the form 
of gas. At the expiration of a few hours add fresh 
nitro-hydrochloric acid in quantity the same as at first, 
which may be sufficient ; if not, repeat the process a 
third time. Observe that if any silver be present in the 
gold coin it will produce a flocculent deposit of chloride 
of silver, thus preventing the solution from being com- 
plete. I have found coins with platinum in them, 
which remains at the bottom, and is easily separated 
by pouring off the chloride of gold after it is dissol ved. 
Next dilute largely with distilled water, and add a 
filtered aqueous solution of common sulphate of iron 
(6 parts tolof gold); collect the precipitated gold, 
which is now free from copper ; redissolve in aqua regia 
as at first, and evaporate to dryness. The weight of a 
half sovereign is about 61 grains, of which 56 grains are 
pure gold. This is equivalent to 8 grains of chloride 
of gold, which will be about the quantity contained in 
the solution. The most convenient mode of keeping 
the chloride is in aqueous solution—1 grain to the 
drachm of water. I have used the above for years.” 

++ Oe 
Impurities of Ice, 

Dr. T. Mitchell Prudden, of New York, has been 
making some important experiments with a view to 
determining the effect of freezing on bacteria. In the 
ease of the Bacillus prodigiosus, there were 6,300 
bacteria in a cubic centimeter of water before freezing ; 
after being frozen 4 days, 2,970; after 37 days, 22 ; and 
none after 51 days. Of the Staphylococcus pyogenes 
aureus, there were a countless number before freezing ; 
after 18 days of freezing, 224,598; after 54 days, 34,320; 
and after 66 days, 49,280. Of the typhoid fever bacil- 
lus, innumerable before freezing, 1,019,403 after being 
frozen 11 days ; 336,457 after 27 days; 89,796 after 42 
days; and 7,348 after 103 days. These facts show that 
certain bacteria have a remarkable power of resisting 
the temperature at which ice forms. Dr. Prudden, 
therefore, recommends that the New York State Board 
of Health, or other authority, should have power to 
determine which, if any, of the sources of ice supply are 
so situated as to imperil the health of consumers of ice. 

+9 
Liquid Paraffine as a Reagent. 

This substance dissolves in all proportions in alcohol 
and ether, if perfectly anhydrous, forming a clear 
liquid, which is rendered turbid by the smallest quan- 
tity of water or aqueous alcohol. Absolute alcohol 
takes up only a certain quantity of paraffine oil,and if 
brought in contact with a larger quantity of paraffine, 
two clear liquids separate out—pure paraffine oil and a 
saturated solution of it in the alcohol. If a small quan- 
tity of aqueous alcohol is brought in contact with the 
latter, an immediate turbidity is produced. If 20c¢.c¢. 
of chloroform or absolute alcohol are mixed with 0:04 
c.c. of a 50 per cent alcohol, and afew drops of paraffine 
oil are added, a distinct turbidity appears. The author 
finds further that paraffine oil freely dissolves chlorine, 
iodine, and bromine.—L. Crismer. 

rt 
To Make Paper Adhere to Metals. 

M. Eliel gives the following formula for a mixture 
which can be used for metal, glass, or wood: Gum 
tragacanth, 30 grammes ; acacia guin, 120 grammes; 
water, 500c¢.c. Dissolve, filter, and add 2144 grammes 
of thymol suspended in 120c. ¢c. of glycerine ; then add 
enough water to make up the bulk to 1 liter. This 


who have a peculiar nervous susceptibility ; while the | bath will keep a long time.—Revue Photographique. 
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A British Torpedo Fleet, 

A flotilla of torpedo boats recently assembled off 
Portland for full speed trials and general maneuvering 
at sea. The little squadron consisted of twenty-four 
of these vessels, of which sixteen were built by Messrs. 
Thornycroft, four by Messrs. Yarrow, and four by Mr. 
White. Atan early part of the proceedings the fleet 
became reduced to twenty-two, owing to the Thorny- 
croft boat No. 43 and the Yarrow boat No. 66 coming 
into collision and having to be withdrawn. The 
Thornycroft boat was considerably damaged in the 
bows, but the Yarrow boat would seem to have sus- 
tained but little injury, owing doubtless to its greater 
structural strength. This happened on Monday, May 
9, and on the following Thursday the race for speed took 
place, the course being from Portland round the Ore 
Stoneand back, arun of aboutninety miles. The flotilla 
was formed in six divisions, and soon after the second 
division had started, the Thornycroft boat No. 27 had 
to put back with hot bearings. After a while the 
Thornycroft boats Nos. 41 and 50 were disabled, and 
drew out of the line. Then occurred the painful cata- 
strophe on board the Thornycroft boat No. 47, which is 
attributed to the crown of the furnace coming down, 
owing either to lowness of water in the boiler, or to 
the circumstance that the crown became uncovered 
while the boat was rolling, or to want of strength of 
construction. 

A similar accident is reported to have nearly oc- 
curred on board the Thornycroft boat No. 57, where 
the men were hurriedly driven from the stokehold on 
to the deck by a sudden rush of steam. Three more 
Thornycroft boats were put out of action, namely, 
Nos. 42, 45, and 55, the first by reason of defects in her 
engines, and the second by the loss of a screw blade. 
We thus have no fewer than seven of one builder’s 
boats disabled out of the twenty-two that started. 
The race was finished by the remaining boats, the first 
three coming in in the following order: No. 31, Yar- 
row; No. 35, White; and No. 46, Thornycroft. The 
race was thus won by a Yarrow boat, the crew gaining 
the £15 prize. 

The evolutions and the race were carried out under 
Captain Long, the director of the torpedo school, and 
who commanded the flotilla. There was some spirited 
work done both by day and night, which proved the 
ability of the officers and men to handle their boats. 
Among other operations, we may mention one which 
took place at night in order to simulate the attack on 
@ blockading ship at anchor. The Rattlesnake went 
out after dark, and anchored somewhere between the 
White Nose and St. Alban’s Head. A division of tor- 
pedo boats followed at 11:50 P.M. in search of her. 
The night was dark as pitch, a pelting rain poured 
down, and it was blowing hard from the W.S.W. As 
may be imagined, the difficulty of preserving the re- 
quisite relative positions of the boats was enormously 
increased. No light of any description was allowed to 
be shown, and perfect silence was also maintained. 
The division went along comfortably for about ten 
wiles at a speed of eight knots, when suddenly No. 44 
(Thornycroft) broke down, and although No. 41 went 
on ahead immediately, she failed to find the rest of the 
flotilla. The now scattered boats searched about till 
1 A.M., when three blue lights burning about two 
miles ahead revealed the Rattlesnake. The experi- 
ment clearly showed how the breaking down of one 
boat may easily upset a well planned enterprise. No. 
44 was third of astring of seven boats, and, breaking 
down through no fault of her crew, utterly capsized 
the arrangement. And here we cannot but record the 
calm heroism of George Platt, one of the victims of the 
catastrophe on board No. 47. Platt was an engine 
room artificer, and was in the stokehold at the time of 
the accident, and made his escape through the water 
tight door into the engine room, and thence on deck. 
Almost blinded and frightfully burned and scalded, his 
first thought was for others. ‘* Turn fire extinguisher 
cock,” he gasped to the deck hands, who were assisting 
him up the ladder. This cock can be worked from 
the deck, and his motive was to save the boat. When 
the surgeon arrived, he first turned his attention to 
Platt, who nobly asked to be left until his groaning 
companions were attended to. The maneuvers of the 
torpedo boats having terminated, they returned to 
Portsmouth to refit and prepare for the forthcoming 
review. , 

The results of the trials cannot be viewed with satis- 
faction when we see that, during the full speed run, 
out of the twenty-two boats, the machinery of seven, 
all Thornycroft’s build, broke down. It was not un- 
reasonable to expect that, in experimenting with 
more or less novel craft, such as these are, some 
hitches might occur. But such a high percentage of 
failures could hardly have been anticipated, much less 
the tragic occurrence which has cost three lives. What 
remains is the consolation that the officers and men, 
under the strange and harassing circumstances in 
which they found themselves suddenly placed, did 
their duty nobly and manfully, and with an alacrity 
that indicated the possession of a goodly heritage from 
their ancestors in the shape of British pluck. The 
failures must awaken some anxiety when it is remem- 


bered that they are‘confined to the boats of one builder, 
who has constructed the greater proportion of the tor- 
pedo boats in the Royal Navy. Not only does the 
question affect the country from a financial point of 
view, and as regards the desire to possess efficient tor- 
pedo boats, but with respect to the safety of those 
who are appointed to navigate them. The outside 
risks of torpedo work are in themselves considerable, 
and those who expose their lives to dangers from with- 
out should certainly be protected from dangers within 
by all the means that science has placed at our dis- 
posal. It is, so far, fortunate that the failure of these 
boats, particularly that of No. 47, whatever the cause, 
should have taken place now, when there is time and 
opportunity to investigate the matter fully, and to put 
right what may be found to be wrong. Had the disas- 
ters occurred for the first time during an engagement, 
and had our men found an enemy within as well as 
without the boats, it might have resulted in national 
disgrace. We may observe that the boats constituting 
this torpedo flotilla were ordered by the late adminis- 
tration at Whitehall, and, therefore, if there be any 
blame, it is not participated in by the present authori- 
ties. All the boats which have been contracted for of 
late are being built by Yarrow, the wisdom of which 
course these trials clearly demonstrate. It is, however, 
to be hoped that the Admiralty will direct a complete 
investigation into the causes of the recent failures, and 
we trust it will then be found that matters are not 
quite so serious as at first sightappears, but that small 
alterations will suffice to render our torpedo fleet effi- 
cient.—Zron. 
- or 8 -O 


The Conservation of Energy. 


At a recent meeting of the Manchester Association of 
Engineers, a paper with the above title was read by 
Mr. 8S. Dixon, of Manchester. After referring to a pre- 
vious paper on the same subject which he had contrib- 
uted to the Association’s proceedings, and briefly stat, 
ing the principle of the conservation of energy, he went 
on to trace the amount of power available from the 
combustion of coal under given conditions. Beginning 
with boiler making, hesaid that an exhaustive series of 
experiments made by Mr. Michael Longridge in 1884 
demonstrated that the average efficiency of ordinary 
Lancashire boilers amounted to about 54 per cent. 
Comparing this with the effect obtained from the mar- 
ine boiler, as shown by the paper recently communicat- 
ed to the Institution of Mechanical Engineers, it was 
found to. be a very inferior result, the efficiency of 
marine boilers having been there shown to be 80 per 
cent, the consumption of coal per horse power per 
hour being 1 lb. 

The difficulty of ascertaining accurately what the 
engine was doing was one which pressed hardly upon 
any one investigating the subject, as the data common- 
ly related to the engine and boilers combined. In the 
report of Mr. Longridge just referred to, however, an 
experiment made on a pair of compound engines indi- 
cating 900 h.p. showed that out of the total heat there 
was utilized about 12 per cent. The author then re- 
ferred to the law of Carnot, and said that denoting the 
absolute temperature of the source of heat by T, and 
the absolute temperature of the condenser by é, the ab- 
solute efficiency is given by the well known formula 
T-t 


Taking the case of the Corliss engines above re- 


ferred to, the temperature of the steam entering was 
309° F., and that of the ejection water 106° F., from 
which, by applying the above formula, it is deduced 
that the efficiency of the engines is 26 per cent. The 
conversion of the whole of the heat into mechanical 
energy is only possible with a perfect engine, where 
the temperature of the condenser is absolute zero ; but 
as this is impracticable, all that can be done is to ap- 
proach this point. Recurring to the case of the Corliss 
engines named, and comparing their efficiency with 
that of a perfect engine working between the same 
temperatures, the result is an efficiency of 41 per cent. 
These engines were using 2 lb. of coal per h.p. per 
hour, but the averages over a number of engines, as 
given by one of the boiler associations, are as follows: 
Compound engines, condensing, 3°66 lb. ; single cylin- 
der, condensing, 5°88 lb. ; single cylinder, non-condens- 
ing, 7°95lb. Now, comparing these results with those 
of triple expansion marine engines, as recorded in the 
paper spoken of, they will be found to be very inferior. 
The author next referred to gas engines, and took the 
Otto asan example, observing that, up to the present, 
the economical results of this engine had not been sur- 
passed. Taking an average of 20 cub. ft. of ordinary 
gas per hour as used by this engine, and calculating 
that each foot produces 620 units of heat, the total heat 
supplied to the engine would be 12,400, and as the 
units theoretically required for 1 h.p. are 2,564, it shows 
an efficiency of 20°6 percent. Applying Carnot’s prin- 
ciple, and calculating the efficiency of this engine as 
compared with a perfect engine working between the 
temperatures of combustion in the cylinder, viz., 3,000° 
F. and 1,250° F.—the assumed temperature of the dis- 
charged gases—the maximum efficiency would be 58 
per cent, and it will be seen that an Otto works with 
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an efficiency of 38 per cent of that of the perfect 
engine. 

An actual experiment established that 29 per cent of 
the total heat was effective, the remaining portion be- 
ing represented by 69 per cent absorbed by the water 
jacket, and 2 per cent from direct radiation. . The 
amount of coal used per h.p. per hour by the Otto when 
Dowson gas is used is 1:3 lb. ; but it has been found 
that when the Dowson gas is produced from coke, 1°4 
lb. are needed perh.p. Turning now to the useful 
energy finally left after distribution, Mr. Dixon com- 
mented on the paucity of information at the command 
of investigators, saying that in the records of the in- 
surance companies there must bea mass of information 
of a valuable kind as to the relative efficiency of various 
modes of communicating power. A gentleman of con- 
siderable experience, to whom the author had appealed, 
had, however, given him some details, which showed 
that in mills using 800 to 1,000 h.p., it is found that the 
total energy absorbed by the friction of engines, shaft- 
ing, etc., was from 20 to 30 per cent of the whole power, 
sometimes reaching 385 per cent. Of the three main 
plans for driving, strap driving absorbs 5 per cent, and 
rope driving 10 per cent, more energy than spur gear- 
ing. Referring now to electricity, Mr. Dixon said that 
Sir William Thomson had asserted that power could 
be transmitted three hundred miles with aloss of but 
20 per cent. ; 

An actual experiment made in Paris during last year 
established the fact that in transmitting 200h.p. thirty- 
five miles, 50 per cent was found to be lost. Even 
when we thus got the power into the factory or work- 
shop, it would be found that an enormous waste of 
power was taking place in the operations of all 
machines, and that this required constant attention. 
‘rhe time lost in the use of machine tools was chiefly 
that required for setting, which was more than that 
occupied in cutting. The use of long chimneys was 
then referred to as a clumsy means of obtaining 
draught, and forced hot blast was advocated. Mr. 
Dixon then referred to some diagrams, stating graphi- 
cally the results obtainable in a perfect engine, and 
those actually obtained, and showed that with an en- 
gine working with steam at a pressure of 200 lb., and 
the heat in it finally reduced toa temperature of, say, 
50° F., the realizable efficiency is only 40 per cent. 
Against this, Corliss engines are utilizing 14 per cent, and 
triple expansion engines 15°9 per cent. The diagrams, 
which were constructed to scale, starting at absolute 
zero of temperature, showed that the possible efficiency 
of gas engines was about 83 percent. The use of a 
dynamometer ina convenient form was then recorm- 
mended, in order to test the amount of power actually 
transmitted through ashaft or machine. The failure 
of the coal supplies of the country was then referred 
to, and it was pointed out that a great responsibility 
rested upon engineers to see that no power was 
wasted. 

a 
The Wonderful Delicacy of the Sense of Smell. 

A curious series of experiments has just been com- 
pleted by Drs. Emil Fischer and Penzoldt (Liebig’s An- 
nalen, B. 239, i., 131) upon the sensitiveness of the sense 
of smell. These chemists used merecaptan and chlor- 
phenol as their odoriferous substances, and experi- 
mented in a room of 230 cubic meters capacity. A 
gramme of the substance was dissolved in a liter of 
aleohol ; 5c. c. of the solution were again diluted to a 
known volume, and 1-3 ¢. c. of the latter solution 
measured out into a flask from which a fine jet could 
be directed by the experimenter to all parts of the 
room, the air of which was subsequently agitated by 
the waving ofa flag. Ata given signal a second ex- 
perimenter stepped into the room, and took his olfac- 
tory observation, which was checked by the inde- 
pendent observation of a third person. The astonish- 
ing result was arrived at that our olfactory nerves are 
capable of detecting the 1-4,600,000 part of a milli- 
gramme of chlorphenol and the 1-460,000,000 part of a 
milligramme of mercaptan. The quantity of mer- 
captan present in the air of the room was 250 times 
less than the amount of sodium present in the air of 
the room in which Bunsen and Kirchoff made their 
experiments upon the sensitiveness of the spectroscope, 
when the sodium lines were just perceptible. 

0 
Monument to Galileo. 

On the 21st of April, on the occasion of the anniver- 
sary of the founding of Rome, the municipality of the 
Eternal City inaugurated a monument in honor of 
Galileo, consisting of a column erected opposite the 
palace of the French embassy, wherein the illustrious 
astronomer was imprisoned in 1632. 

The column bears the following inscription in 
Italian : ‘‘In the neighboring palace, belonging at 
the time tothe Medicis, was imprisoned Galiieo, who 
was guilty of having seen the earth revolve around 
the sun. §. P. Q. R., MDCCCLXXXVII.” 

The Syndic of Rome was represented by Assessor 
Tommassini, who delivered an oration. The Univer- 
sity of Rome was represented by Professor Ferri, and 
the Aeademy of the Lycei by Mr. Valentine Cerruti.— 
La Nature. 
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A NEW WAY TO HANG VEHICLES. 

The manner of suspending vehicles illustrated here- 
with forms the subject of a patent recently issued to 
Mr. Henry J. Diggles, of Fort Jones, Cal. The main 
frame consists of downwardly curved side strips on 
either side of each wheel, secured to double forward 
and rear cross bars, and in connection with the hubs of 
each wheel there is a short shaft passing through eyes 
in the rear ends of the thills, there also being links 
thereon, to the lower ends of which the side bars are 
connected. Springs are connected above and below to 
the rear portion of the thills, and extend through loops 
projecting downward from the under side of the 
forward cross bar, the springs being intended to hold 
the thills in about the position shown in the illustra- 
tion. The vehicle body is mounted upon longitudinal 


DIGGLES’ NOVEL VEHICLE, 
springs, the ends of which are hooked, and engage the 
inner lengths of the double cross bars. With this con- 
struction the vehicle body will tend to adjust itself in 
about a horizontal plane in going up or down hill, and 
severe jolting and jarring of the occupant are avoided, 
while the weight of the body, being suspended from, 
instead of being arranged above, the hubs of the wheels, 
it will be difficult to overturn such a vehicle. 
=e a + 1 or 
CORN AND SUGAR CANE CUTTER. 
The apparatus illustrated in the cutis for use in 
connection with an ordinary mowing machine. When 
attached to and working in combination with one of 


THOMPSON’S CORN AND SUGAR CANE CUTTER, 


these machines, it converts it into a corn and sugar 
cane reaping machine, that cuts the stalks, gathers 
them into bunches, and deposits the bunch as soon as 
it has attained a proper size upon the ground between 
the rows and under the apparatus. A framework is 
attached above and back of the finger or knife bar of a 
mowing machine. The open center of this frame is 
filled by two inclined bars arranged to rotate when 
desired, bearing long teeth arranged at right angles to 
their axes. Immediately back of the finger bar is a 
corrugated roller or apron, whose surface is even with 
the knives, and which continually rotates. As the ma- 
chine is moved along, the reciprocating cutters cut 
off the stalks. These fall back on the teeth of the two 
inclined bars. A horizontal rotating reel or vane as- 
sists them in falling backward, while the corrugated 
roller or apron feeds the lower ends continually back- 
ward. The machine cuts two or more rows at once. 
In a short time enough of the stalks will have accumu- 


lated upon the teeth of the inclined bars to form the 
requisite quantity for a bundle. The operator then 
pulls the handle seen at the left side, and the rotating 
bars are both turned inward by connecting rods. The 
fingers are thrown into vertical planes, and, rotating 
thus, gather the material together and dropitin the cen- 
ter at such point as the operator may desire. Among 
the advantages of the machine are the following: 
It can be attached to any mowing machine ; it enables 
the operator to drop the stalks whenever he desires, in 
bundles of any desired size; in dropping the stalks, it 
gathers them into a compact bundle ready for tying 
or loading ; the reel or vane can be adjusted to any 
height of corn, and makes it possible to cut leaning or 
standing corn with equal facility. 

This apparatus has been patented by A. W. Thomp- 
son, of Burlington, Iowa. 

SEER EERIE ai etene cane 


A DEVICE TO FACILITATE THE HEATING OF SAD 
IRONS. 

A simple means of bringing the irons to be heated 
closer to the fire of an ordinary stove or range, so that 
they will be more quickly heated, without contact with 
soot, smoke, or gases, and without disturbing the fire, 
has been patented by Mr. Joseph H. Watson, No. 9 
West Broad St., Savannah, Ga. As will be seen by the 
illustration, the heater consists of a box adapted to re- 
ceive the iron, withits top shaped to fit a stove top hole 
in the same way as an ordinary cover. The shape of 
this box is generally that of the bottom of the iron, but 
it has a depression forward, giving room for the iron to 
be easily placed therein, its bottom mainly resting on 
the bottom of the heater and slightly inclining from 
rear to front. The top of the box or heater has rabbet- 
ed or undercut lips or studs to receive a slotted cover 
plate, which fits around the handle part of the sad 
iron, and by the cover handle the heater may be lifted 
from the fire whether the iron be in it or not. . 

es 
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A Simple Cure for Rheumatism. NN 
“A correspondent of the English Mechanic says : Let 
all of “ours” know the following. My wife has suf- 
fered occasionally with acute rheumatism in her feet, 
with painful swelling, completely taking her off her 
feet for many days at a time. 

The following remedy was recommended recently 
and tried, and took away the agonizing pain in less 
than fifteen minutes, and she can now walk very fairly, 
and in a couple of days she will be able to button her 
boots, and walk without a stick 
or crutch. 

One quart of milk, quite hot, 
into which stir 1 ounce of alum; 
this makes curds and whey. 
Bathe the part affected with the 
whey until too cold. In the 
mean time keep the curds hot, 
and after bathing, put them on 
as a poultice, wrap in flannel, 
and—gotosleep (you can). Three 
applications should be a perfect 
cure, even in aggravated cases. 
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The Eskimos, 


In the American Naturalist 
there is an article by Mr. John 
Murdoch on what he calls “ some 
popular errors in regard to the 
Eskimos.” One of these ‘* popu- 
lar errors ” is the notion that the 
Eskimos pass the winter ‘‘in a 
sort of hibernation, in under- 
ground dens, living in enforced 
idleness, and supporting life by 
stores of meat laid up in less 
inclement seasons.” Mr. Mur- 
doch, who spent two winters at 
Point Barrow, says this is a 
wholly mistaken impression. In 
spite of the extreme inclemency 
of the climate, the winter, he 
asserts, is passed by the Eski- 
mos ‘tin one continued round of activity,” and he 
gives a very interesting description of the manner in 
which they occupy themselves. Another ‘ popular 
error” on this subject'is the idea that the Eskimos 
always eat their food raw, and devour enormous 
quantities of blubber. 

At Point Barrow, Mr. Murdoch found that food was 
habitually cooked, although certain articles, like the 
‘*black skin” of the whale, were usually eaten raw. 
Taking into account the fact that the Eskimos have no 
butter, cream, fat, bacon, olive oil, or lard, he doubts 
whether much more fat is consumed by them than by 
civilized peoples. 

At Point Barrow the fat of birds and the reindeer 
was freely partaken of, but comparatively little actual 
blubber either of the seal or whale was eaten. ‘Seal 
or whale blubber was too valuable, for burning in the 
lamps, oiling leather, and many other purposes, jes- 
pecially for trade.” 
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AN IMPROVED IRONING BOARD. 

A board designed to hold a shirt while its front and 
back are being ironed has been recently patented by 
Mrs. Harriet B. Mavis, of Burlingame, Kansas, and is 
shown in the accompanying illustration. Its general 
form is such as to adapt it to be readily placed inside 


MAVIS’ IRONING BOARD. 


the garment, spreading the latter out pretty well 
toward the shoulders, and on its face is a circular boss, 
in position to receive the neck band. To the back of 
the boss, secured by a staple, is attached a cord de- 
signed for insertion in the rear button holes of the 
neck band, thus holding the garment in place. For 
this purpose, also, a clamp is made to fit on the nar- 
rower end of the board, but with sufficient space be- 
tween its arms to receive and hold to the board the 
portion of the garment below the bosom. To opposite 
portions of the board, near the shoulder, are pivoted 
legs, which lie parallel with the edges of the board 


WATSON’S SAD IRON HEATER, 


when the front is being ironed, but are pivoted to sup- 


port it when it is reversed for ironing the back. 
—————>+ 0+ 


IMPROVED FLY NET FOR HORSES. 

The invention herewith illustrated is intended to 
facilitate the production of inexpensive and durable 
fly nets, and has been patented by Mr. Frank S%. 
Weaver, of E. Weaver’s Sons, Moundsville, West Va. 
The net is made by slitting the lashes and the ribs or 
bars, respectively, where they intersect, then laying 
the lashes on top of the ribs and inserting an eyelet 
through the slits, clinching it at the back or under side 
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of the ribs. The detail sketch at the top of the pic- 
ture shows the way in which it is done, one figure 
showing a longitudinal section. Whena lash is to be 
joined or spliced, the slit ends of its two parts are to 
be lapped on each other over the slit of the rib or 
bar, and the eyelet will then pass through three thick- 
nesses of material. In this way of making nets, nearly 
the full strength of the material is retained, which is 
not the case when holes are punched in the lash or 
rib, and by this method of splicing the lashes short 
strips can be used up, when desired, to utilize mate- 
rial that would otherwise be of no value. 
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A CLEVIS TO RELIEVE HORSES FROM STRAIN. 
The invention herewith illustrated provides a style 
of clevis designed to relieve horses and harness from 
strain or injury in starting, being adapted for attach- 
ment to plow beams, single trees, ete. It has been pa- 
tented by Mr. Edward I. Morey, of Whitewater, Wis., 
and consists in forming the inner ends of a U-shaped 


: 
t 


MOREY’S CLEVIS. 


rod of diminished size to insert in spring barrels, its 
extremities being provided with nuts to press the inner 
ends of the springs and bring the shoulders of the rod 
against the ends of the barrels, the sides of the barrels 
being prolonged and having apertures for receiving a 
bolt. One end of this bolt has a semicircular face 
adapted to close the end of one of the barrels, and in 
the opposite end is a transverse hole for a key with 
head shaped to close the end of the other barrel. A 
flat section of the rear end of the barrels may also be 
further prolonged, and fitted with two holes for the 
clevis pin, to give one horse an advantage over the 
other when two of these devices are used with a team. 
i 
AN IMPROVED COTTON PICKER, 

The cotton crop of the United States, for the last 
three years, has been between six and a half and sev- 
en million bales, of 450 pounds each, per year. Enor- 
mous as such crops are, there is no room for doubt 
that, with the introduction of a practical and economi- 
cal cotton picker, the crops would be greatly increased, 
and the most severe labor that is now performed in 
the Southern States, and which is always more or less 
slighted on account of scarcity of hands, would be 
greatly ameliorated. These considerations give ex- 
ceptional interest to any invention intended to facili- 
tate cotton picking, a machine for which is shown in 
the accompanying illustration, being the subject of a 
patent recently issued to Mr. William H. Rohling, of 
Lula Station, Miss. The body of the machine travels 
on three small wheels, the front one being centrally 
arranged. It has a horizontal base, inclosed sides, and 
the top inclines at a decided angle from the rear down- 
wardly to the front, the top surface being formed of a 
series of fongitudinal slots, giving it a grate-like appear- 
ance. Within this body is journaled a main axle, upon 
which are ordinary sized vehicle wheels outside the 
body, that carry the driver’s seat, to the standards of 
which the draught pole is attached. The large wheels, 
one of which is hidden by the body of the machine, 
are intended to travel one upon each side of aline of 
plants from which the cotton has been previously 


ROHLING’S COTTON PICKER. 


stripped, while the body is drawn between the stripped 
row and the line of plants from which the cotton is 
to be gathered. Motion is conveyed to the strippers 
by grooved pulleys attached to the main axle, through 
the transverse shaft and bevel gears shown near the 
top of the machine, the strippers revolving toward 
each other as the machine advances, and delivering 
the cotton boils on the downwardly inclined slotted 
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top surface of the body. ‘The main axle also operates, | filtered through a moist paper. 


If salicylic acid 


through geared wheels, inside the body of the machine, | is absent, the filtrate is clear as water, with a faint 
an endless belt, which travels in a line parallel with| yellowish color; if present, the filtrate has the well- 
the forwardly inclined slotted top of the body, and| known violet color.— Rose. 


attached to this belt are rows of vertical teeth, which 
protrude through the slots, the teeth having sharp, 
angular, hook-like points, inclined to the rear of the 
machine, which carry the cotton bolls delivered by 
the strippers to a chute or spout, partially shown in 
broken lines at the rear. This chute has one open 
side and a contracted open bottom, and with rear 
brackets is made to form a chamber behind the rear 
curved portion of the top part of the body of the ma- 
chine, the picker teeth on the endless belt that has 
carried the cotton thus far operating to here separate 
the cotton fiber from the bolls. A brush is fitted upon 
a shaft in the lower portionof this rear chamber, in 
position to engage the picking teeth, removing the 
cotton therefrom, a chute or flue opposite the brush 
affording an exit for the chaff gathered with the cot- 
ton, which falls into the larger compartment below, 
where it is removed as desired. The strippers upon 
one side, as the machine is drawn forward, engage 
the plants as yet untouched, while the strippers upon 
the other side gather any bolls remaining upon the 
previously stripped row. 
rt 0 
AN IMPROVED SAW FILING MACHINE. 

The illustration herewith shows a novel machine 
for sharpening straight edged saws, recently patented 
by Mr. John Sattes, of Butte City, Montana. Upon 
the base plate isa double-armed standard, apertured 
to receive two mandrels, which earry bevel gears that 
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A SEED SOWING DEVICE. 
The device herewith illustrated, which has recently 
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LOVE’S HAND SEED SOWER, 


been patented by Mr. William E. Love, of Madison, 
Tenn., furnishes a positive feed seed sower, in which 
the supply of seed will not be cut off by sticks or straws 
choking the feed, and with simple means of adjustinent 
for regulating the quantity of seed to be sown. The 
hopper, which is designed to be suspended in front of 


give motion as thecrank arm is turned by the opera-| the operator, has a reduced outlet, in registry with an 


tor. 
ing screw threads, the central por- 
tion of the threads formed with 
file teeth, while the ends of the 
threads are uncut. The thread of 
the cylinder on one of the mandrels 
is a right hand thread, while on the 
other it is a left hand thread, and 
the pitch in both cases is double 
that of the teeth of the saw. At 
the side of the base plate are piv- 
otally connected arms, which, in 
connection with the central post or 
standard, extending on either side 
over the cylinders, form movable 
jaws, normally held together by a 
spiral spring near the base plate, 
these jaws having a yielding hold 
upon the saw while it is being 
ground. ‘Ihe rollers upon which 
the ends of the saw rest may be 
either wood or rubber, or other 
suitable material not calculated to 
injure the teeth of the saw, while 
acting as supports therefor. In 
sharpening a saw it is placed be- 
tween one pair of jaws, with its 
weight resting upon these rollers, which are readily 
adjustable to the desired height; then, by turning 
the crank, the file teeth enter every second recess 
between the saw teeth, the saw advancing with the 
revolution of the cylinder carrying the thread, the 
portion of the thread that is not cut as a file operating 
as agauge to limit the depth of cut made by the file 
section of the thread. After the sawhas been thus 
passed through the jaws 
on one side, it is placed in 
a similar way between the 
other pair of jaws, and in 
a second operation the 
other set of recesses be- 
tween the saw teeth is 
entered by the threads 
upon the cylinders and the 
second set of teeth sharp- 
ened. Itis of course obvi- 
ous that special saws will 
require special file cylin- 
ders, but the arrangement 
is such that the cylinders 
may be quickly and easily 
put on the mandrels, and 
it is calculated that a sin- 
gle cylinder will last as 
long as a saw of the same 
relative pitch. 
ae eae Sy ae ere 

Salicylic Acid in Beer. 

The author puts 100 or 
50 c. c. in a roomy separat- 
ing funnel after acidifying 
with 5c. c. dilute sulphuric acid, and adds an equal 
volume of a mixture of equal parts of ether and petro- 
leum ether. He then shakes up the mixture well 
and distills the filtered ethereal layer into a flask to 
within a few centimeters. Into the flask, while still 
hot, there are put 3 to 4 c.c. of water. It is agitated, 
a few drops of a dilute solution of ferric chloride 
are added, shaking gently, and.the liquid is then 
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Upon the mandrels are mounted cylinders hav-' aperture in a tubular casing below, in which is a hollow 


shaft carrying a spiral feed screw, this feed screw being 
operated by a cone gear upon the same shaft as the 
hand crank, and its motion made faster or slower ac- 
cording to the portion of the cone with which it is ad- 
justed to intermesh. Inside the hollow shaft carrying 
the feed screw is journaled a shaft, upon the outer end 
of which is anannular distributer, its inner surface hav- 
ing spirally arranged blades to facilitate scattering the 
seed, while motion is communicated to the rear end of 
the shaft, through bevel gears and a transverse shaft, 
from the inner periphery of a hand wheel to which the 
hand crank is attached. A machine constructed upon 
this principle may also be carried upon a wagon or 
other vehicle, power being supplied from one of the 
axles, and the machine may be used for sowing fertil- 
izers as well as seed. 
et te 
Crystals in Basic Converter Slag. 

At a recent meeting of the London Chemical Society, 
Messrs. J. E. Stead and C. H. Ridsdale described a 
series of crystals found by them in the center of large 
blocks of basic converter slag which had been allowed 
to gradually cool. The chemical composition of these 
crystals was examined by the authors, and their crys- 
talline forms determined by Mr. Meiers. The largest 
crystals were of a faint yellow color, and were flat 
and square in form; in composition they agreed with 
the formula 4CaO.P20Os, and were identified as similar 
to those which had been previously described by Hil- 
genstock. Blue crystals were also noticed, and were 
found to contain, in addition to phosphoric acid, a 
quantity of silica and a small percentage of vana- 
dium oxide. The formula given by the authors was 
CaO.P.0s.CaO.SiOz. In addition to the above, erys- 
tals of a feather-like form, containing a large percent- 
age of bases, such as magnesia, lime, and the oxides 
of iron, were described; also others in smaller quantity 
—hexagonal and lewion colored—consisting for the 
most part of basic phosphate of lime ; and lastly, two 
varieties of flat black needles, containing no acid 
oxides, but consisting of compounds of lime, alumina, 
and oxides of iron. 
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AN IMPROVED THILL COUPLING. 

In the invention herewith illustrated, recently pat- 
ented by Messrs. Peter T. McMillan and Hallet T. Hill, 
of Bay Shore, Suffolk County, N. Y., the thill coupling 
eye is made in sections to adapt the thill to be con- 
nected to the jack clip without removing the clip bolt 
or pin. One of our views is a sectional elevation, show- 
ing the thill elevated for detachment from the clip, and 
the other isa side view, with the curved end of the 
thill in the position in which it is held in the thill loops 
of a harness. The jack clip is attached to the bottom 


of the axle by a cross piece, which has a slight forward 
projection in contact with the thill eye, the clip also 
having forwardly extending cheek pieces holding an 
inwardly extending pin, seen in the center of the thill 
eye in the sectional view. 


In this view, also, is clearly 


McMILLAN & HILL’S THILL COUPLING. 


shown the manner in which the thill eye is formed in 
two sections, and the smaller section secured to the 
larger one, which is made integral with the thill iron. 
Between these sections and the pin is an annular rub- 
ber packing, which is compressed in position enough to 
prevent rattling. When the thills are in the normal 
working position, the lower joint of the sections form- 
ing the coupling comes within the projecting portion of 
the bottom cross piece of the clip, so that the projec- 
tion forins a safeguard to obviate all danger of the sec- 
tion becoming accidentally detached ; but when the 
thills are raised to the position shown in our sectional 
view, the joint is carried down, so the section may be 
easily removed, and the thills detached from the 
vehicle without removing the bolts or pins from the 
jack clip. 
AN IMPROVED VENTILATOR. 

The chimney cap or ventilator shown in the accom- 
panying illustration is the invention of Mr. Hiram F. 
Henry, of Gowanda, N. Y., and for which he has re- 
cently received letters patent. It is constructed in 
such a manner with caps over the openings that the 
wind is prevented from blowing down the pipe or open- 
ing, while, at the same time, there is nothing to prevent 
the free exit of the heated air and the products of com- 
bustion, there being a free and unobstructed passage 
upward. While thus preventing storms and winds 
from taking a downward current, it keeps up a con- 
stant draughtin the flue or pipe, utilizing to that end 


THE HENRY VENTILATOR. 


the motion of the air, from whichever direction it may 
come. The cones at the ends of the branches, together 
with the saddle or deflector (which may be used if de- 
sired), deflect the wind so as to cause it to pass over the 
space between the cones and the ends of the branches, 
thereby increasing the draught and producing a steady 
current of air. 
0 

THERE was recently unearthed at Jacksonville, II1., 
while excavations were being made for the asylum for 
the insane, an apple which is believed to have been 
buried fourteen years. 
dition considering its age. 


THE RUDGE BICYCLETTE. 

Of the various forms of outdoor exercise, it is now 
generally admitted that ’cycle riding is one of the most 
healthful and delightful. The movement of the lower 
limbs in driving the pedals, the gentle force given by 
the arms in steering, and the constant undulations of 
the body with the motions of the vehicle, result in a 
rapid and general strengthening of the system ; while 
the mere act of riding in the fresh, open air, amid con- 
stant changes of scene and prospect, brings on a pecu- 
liar cheerfulness and exhilaration of spirits that. com- 
pensate a thousandfold for all the bodily exertion in- 
volved. 2 

Those who have been deterred from the pleasures of 
*eycle riding by fear of accident on the high wheel will 
dismiss all their fears if they use the Rudge bicyclette, 
of which we here give an illustration. 

It is safe in every respect, a header being impossible ; 
the seat of the rider being so low, he feels as secure as 
when on his feet ; in fact, his feet are only a few inches 
from the ground, so that if it were 
possible to fall, no injury would arise. 
The wheels are of equal size, the hind 
wheel being the driver by means of 
an endless chain, communicating from 
the hub to the pedals, which are situ- 
ated between the two wheels. The 
front wheel is the steerer, so that the 
power required to propel the machine 
does not affect the steering, as in the 
ordinary bicycle. On this account, 
and the proximity of the rider to the 
ground, a learner can make himself 
master of the art of riding in a much 
shorter time, and with considerably 
less danger, than upon the ordinary 
bicycle. 

As a runner on level ground, its 
speed fully equals the ordinary bicy- 
cle; and as a hill climber, it easily ex- 
cels any type of bicycle, as this fact 
has been proved time and again. 

Among other advantages claimed for this vehicle are 
the following: Perfect immunity from headers, very 
great brake power, easy mounting and dismounting, 
great power up hill, ease of working against head 
winds, little vibration and bumping, ability to ride 
where ordinary ’cycle or tricycle could not venture, no 
skidding when driving up hill, maximum of speed with 
minimum of exertion, comfortable foot rests, little 
splashing from mud and wet, saddle and handles rais- 
ed at will. 

For further information address Messrs. Stoddard, 
Lovering & Co., sole agents, 152 Congress Street, Bos- 
ton, Mass. 
0+ + 

THE TOTAL SOLAR ECLIPSE OF AUGUST 19, 1887. 

The total solar eclipse of the sun which will occur on 
August 19 next, though only of average duration, 
will offer exceptional opportunities for observation 
from the circumstance that the track of the moon’s 
shadow will be almost entirely a continental one, in 
striking contrast to the eclipses of the last four years, 
in all of which the shadow has followed a course which 
has been principally over the great oceans. Theeclipse 
is technically a partial one for the principal part of 
Great Britain, but asit will be nearly over before sun- 
rise, it will practically not be visible here. The middle 
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lies over the North Pacific Ocean, and except for the 
little island of Rico de Oro, it does not touch land 
again. But the path of totality not only lies mainly 
over land, a large number of important towns are 
either actually included within or lie very close to its 
limits. Konigsberg lies just outside. Kovno, Wilna, 
and Vitebsk are well within the shadow, Wilna being 
nearly on the central line. 

At these towns, however, the sun will still be too low 
for them to afford desirable stations for observations, 
and probably the neighborhood of Moscow will be the 
nearest district which will be occupied by astronomers. 
At Moscow itself the eclipse will not be quite total, 
since that city lies just outside the southern edgeof the 
shadow track, but three lines of railway radiating from 
Moscow will afford easy access to places actually on the 
central line. The mostwesterly of these three railways 
is that which unites St. Petersburg with the older capi- 
tal, and which passes through Twer. Twer is nearly 
on the central line, but a little to the north of it. 


THE RUDGE BICYCLETTE. 


The sun will have an elevation of about 16° in this 
neighborhood, and the maximum duration of totality 
is not quite two minutes and a half. At Twer itself it 
will be only 124 seconds. Three parties—two German 
and one French—will take up positions within the 
government of which Twer is the capital. The second 
line runs from Moscow to Vologda, passing . through 
Jaroslavl, which lies within but near the edge of the 
shadow. Petrowsk, on this railway, is very near the 
central line, and here the sun will be 2° higher than 
near Twer, and the duration 152 seconds. The third 
line runs to Kineshma, which is itself very near the 
central line. Here the sun will be about 20° high, and 
the total eclipse on the central line will last 156 sec- 
onds. It will. not, however, be difficult to proceed to 
yet more favorable positions further east. From Mos- 
cow there is a line through Nijni Novgorod to Kazan, 
and a service of river steamers runs thence up the 
River Kama to Perm. Perm lies to the south of the 
central line, but the totality lasts there 173 seconds, 
while the sun is 28° high at mid eclipse. 

If the weather should be favorable, Perm would be 
therefore a very suitable station for those astronomers 
who can spare the time to journey so far. For others, 


the neighborhoods of Petrowsk and Kineshma will af- 
ford readily accessible sites. 


Prof. Bredichin, director 
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PATH OF THE MOON’S SHADOW—ECLIPSE OF THE SUN, AUGUST, 1887. 


phase will have been reached at sunrise for places a 
little to the west of Berlin; and this city lying within 
the path of the shadow, it is just possible that it may 
be favored with a sight of the phenomena of totality, 
though with a sun close to the horizon; for the sun 
will be largely obscured as it rises, and will not be quite 
3° high at the end of the total phase. 

From Prussia the shadow track passes into Russia, 
and the central line does not leave the borders of the 
Russian empire until it reaches east longitude 112°. It 
then crosses Manchuria and the Sea of Japan, and cuts 


The apple was in good con-! the principal island of the Japanese group alittle to 


the north of the capital. The final portion of its course 
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of the Moscow Observatory, has his own private ob- 
servatory only two kilometers from Kineshma, and 
very close to the central line; and he has generously 
offered the hospitality of his house to the Royal Astro- 
nomical Society for two English astronomers—an offer 
which has been gratefully accepted by the society, on 
behalf of Dr. Copeland and the Rev. 8S. J. Perry. Prof. 
C. A. Young (of Princeton, N. J.) also will have his sta- 
tion here, and a strong party of Italian and English as- 
tronomers, consisting of Profs. Tacchini and Ricco and 
Messrs. Common and Turner, will be located at no 
great distance away, in the neighboring government 
of Vladimir. 
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The eclipse being visible in Europe, and from places 
so readily accessible from England, no government ex- 
pedition will be sent out to observe it. Itis not prob- 
able, therefore, that any English astronomers will go 
so far east as Siberia. It may be hoped that Russian 
astronomers will make good this defect, especially as 
four of the principal towns of Siberia lie on the shadow 
track—Tobolsk, Tomsk, Krasnoiarsk, and Irkutsk; 
the first and third being close to the central line, and 
the sun being eclipsed when nearly on the meridian at. 
Irkutsk. A series of Siberian stations is the more to 
be desired, since, as Prof. D. P. Todd has pointed out 
in the American Journal for March, this eclipse offers 
an exceptionally favorable opportunity for a concerted 
scheme of observation. The path of totality coincides 
in a most remarkable manner with the lines of the 
Russian overland telegraph, so that it will be perfectly 
possible to select a series of stations in telegraphic com- 
munication with each other, and extending over a line 
of 100° of longitude, with an extreme difference in the 
absolute time of totality of more than an hour and a 
half. It appears, Prof. Todd learns from a letter from 
Dr. 8. Von Glasenapp, that the Russian telegraph ser- 
vice may be expected to give the use of its lines at the 
time for astronomical purposes. It is certainly to be 
hoped that so unique an opportunity may not be lost, 
for it might well happen that some discovery, either in 
solar research or of a comet or intra-Mercurial planet, 
might receive in this manner the most satisfactory con- 
firmation and development. 

The eclipse may also be well observed in Japan. On 
the west coast, Niigata, one of the treaty ports, lies 
well within the shadow on the north, and Takata, a 
large manufacturing town, on the south, the central 
line passing through the large fishing village of Idzu- 
mosaki, on the high road between the two. The is- 
land of Sado, opposite to Niigata, which is free to 
foreigners, is wholly within the shadow, the central 
line crossing Sawa Umi Bay. The totality here lasts 
198 seconds, with a sun 37° high. On the east coast the 
important town of Mito lies almost precisely on the cen- 
tral line. The duration here will be 192 seconds, and 
the sun 35° high. Japan, indeed, offers advantages for 
observing stations superior to those of Perm, as the 
sun will be considerably higher, and the duration 20 to 
25 seconds longer.—Nature. 

0 
Many Items of Interest. 

How many pressmen are there, asks the American 
Art Printer, who pause to consider how, in numerous 
ways, they can save trouble to themselves and time to 
their employers by a little system and forethought. 
The preserving of make-ready sheets of all jobs likely 
to be done again, whether in type or plate form, is one 
of these. There are few offices where regrets for neg- 
lect of such a precaution have not been expressed. It 
is a safe rule to keep the make-ready of every type job 
until the job has been distributed, and even then the 
pressman should carefully cut out and preserve the 
make-ready ef all cuts or other difficult or tedious work 
that may be included in such job, before throwing 
away the rest. As to electro or stereo plate forms; he 
should invariably keep and file them, for they are use- 
ful. Even should the margins be changed, he can easily 
cut the pages apart and adjust to the new margins by 
pasting his old make-ready over the pages in their po- 
sition on his cylinder or platen. 


The Boston Journal of Commerce warns its readers 
not to make the too common mistake of thinking a 
cheap engineer is the man you want. The engine and 
boiler which furnish the power are important factors 
in the success of any business, and no matter how sim- 
ple or strong they may be, it will pay to put them in 
charge of a man fully competent to care for them, and 
particularly so if far from facilities for quick and proper 
repairs. For a small plant it is not necessary to have 
the highest grade of ability—for there are grades among 
engineers—but it is better to pay a suitable man for 
competent and faithful service than to pay for what 
may happen through the incompetence or neglect of 
one whose only recommendation is that he is ‘‘ cheap.” 


A good disinfectant is made by dissolving half a 
drachm of nitrate of lead in a pint of boiling water, 
then dissolve two drachms of common salt in eight or 
ten quarts of water. When both are thoroughly dis- 
solved, pour the two mixtures together, and when the 
sediment has settled you have a pail of clear fluid, 
which is the saturated solution of the chloride of lead. 
A cloth saturated with the liquid and hung up ina 
room will at once sweeten a fetid atmosphere. Poured 
down a sink, water closet, or drain, or on any decaying 
or offensive object, it will produce thesame result. The 
nitrate of lead is very cheap, and a pound of it would 
make several barrels of the disinfectant. 


A good cleaning powder for show windows and mir- 
rors is prepared by moistening calcined magnesia with 
pure benzine, so that a mass is formed sufficiently 
moist to let a drop form when pressed. The mixture 
has to be preserved in glass bottles with ground stop- 
pers, in order to retain the easily volatile benzine. A 


little of the mixture is placed on a wad of cotton and 
applied to the glass plate. Do not use near a fire or 
light, as the benzine vapor is very inflammable and ex- 
plosive. 


Mr. Emil Kaselowsky, of Berlin, proposes to guide 
a torpedo, in its exit from the tube, by mounting in 
the forward end of the tube a box or sheath, having 
a rod witha T shaped groove in its under side, run- 
ning the entire length of the rod. The torpedo is pro- 
vided with a stud corresponding to the groove, and as 
the torpedo leaves its tube the stud slides into the 
groove—the rod having been run out by means of a 
erank or other contrivance—and the torpedo is thus 
supported and directed until it is well out from the 
vessel or other place of discharge. 

The same inventor has a device for releasing the 
brake of a torpedo, consisting of asmall cylinder on 
the rear end of thé tube, and connected with the tube 
by means of an orifice, to admit a part of the propel- 
ling gas into the cylinder. The gas so admitted at 
the time of discharge actuates a piston, the rod of 
which extends to the forward end of the tube, and is 
there attached to a lever connected with the block 
or brake. Thelever being thrown back by the action 
of the rod, the brake is released and the torpedo ex- 
pelled. A spiral spring within the cylinder brings 
the brake back into position. 

The Public Service Review saysa third invention by 
Mr. Kaselowsky is designed to avoid the firing, and 
consequent premature explosion, of a torpedo before 
its release from the tube. He provides a stop to pre- 
vent the firing mechanism from operating, and at the 
proper time the turn of a hand lever removes the 
stop, and by the same motion the cap over the mouth 
of the tube is swung aside so as to release the torpedo, 
and the firing mechanism is actuated. 


At this season of the year the annoyance caused to 
animals by flies and mosquitoes often amounts to 
positive agony, and at all times, in what is called 
good corn weather, it is sufficient to prevent the 
stock eating enough to keep them in good condition. 
The animals will stand in the water or pass the greater 
part of the day in the shade rather than expose them- 
selves to the sunshine, going out to eat only when 
driven by hunger. They quickly lose flesh, the flow of 
milk shrinks, and a loss is incurred that cannot be 
easily made.good again. Atall times a good feed of 
grain is beneficial to stock, but it is especially so 
when flies are very annoying, since it will do much to 
prevent shrinkage of flesh and milk. Horses and 
milch cows may be protected, in a great measure, by 
wiping them all over with a sponge dipped in soap 
suds in which a little carbolic acid has been mixed. 


Screws that are too small for separate treatment may 
be cleaned from rust as follows: Take a pound of 
screws and place them in a small box, a cigar box will 
do; put a small quantity of oil on them and shake for 
a minute; then put a piece of cotton waste in the box, 
and repeat for a minute; finally put a handful of saw- 
dust in the box, and shake for another minute or so, 
and remove the sawdust by sifting it from the screws 
ina fine sieve. The screws will come out well cleaned. 


The cleanest and most perfectly polished floors have 
no water used on them. They are simply rubbed off 
every morning with a large flannelcloth, which issoaked 
in kerosene oil once in two or three weeks. Take the 
cloth, and with arubbing brush or stubby broom go 
rapidly up and down the planks (not across them). 
After a few rubbings the floor will assume a polished 
appearance that is not easily defaced. 


8S. Smirke, R.A., in the A7chitect (London), says the 
application of volcanic scoria or pumice to the con- 
struction of the vaulting of the corridors of the amphi- 
theater at Catania is worthy of observation, and bears 
witness to the constructive ability of the Roman build- 
ers. The springings and various main ribs are executed 
in very sound brickwork, while the interstices, span- 
drels, and other parts of the vaulting, are wholly execut- 
ed with this light yet hard material, in its roughstate, 
but runin solidly with Pozzolana cement. That this 
mode of construction is substantial is evident from the 
permanence of the work in these ancient corridors. 
The dome of the Pantheon at Rome is executed in the 
same manner, and has stood the sieges, earthquakes, 
and all other causes of damage and decay, for nearly 
two thousand years. Perhaps I may here be per- 
mitted to say that I think it worthy of inquiry whether 
a safe, permanent, perhaps even economical, vaulting 
might not be similarly executed with coke, a material 
which has many of the properties of a volcanic scoria, 
is extremely light, and yet so hard as to be able, like 
the diamond, to scratch glass. 

0 

BLACKBERRY vines should be well cultivated after 
the fruit has been picked. The old canes should not 
be cut out until late in the fall, but the new canes, 
which are to produce next year’s crops, will be greatly 
benefited by cultivation.—Farm, Field and Stockman. 
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‘VWiyriads of Cottom Worms.” 
Tothe Editor of the Scientifie American: 

The above heading in your last issue should have 
been ‘‘Myriads of Caterpillars.” The cotton worm 
comes later in summer or early fall, and eats cotton 
leaves in preference to anything else. 

These caterpillars are comparatively new to us. They 
hatch out with the budding of the leaves—like the 
apple tree caterpillar, which they resemble, only they 
do not surround themselves with a silk webbing in 
bunches like they do. They seem to prefer black and 
other kinds of gum leaves, and oak leaves. 

The flat swamps of Lynches River are about one 
mile wide, and are largely wooded with gum trees, and 
last year these pests ate every gum leaf and pop ash 
leaf from its junction at Pee Dee for twenty or thirty 
miles up Lynches River and adjoining swamps and 
branches, and the water looked like ink in many 
places. 

They do not attack field crops. 
containing one in a chrysalis state. 

Johnsonville, 8. C., June 5, 1887. 


Colored Glass, 


Until quite recently, but littlecolored glass, with the 
exeeption of common black and amber bottles, was 
made in this country. Now quite a number of glass 
works are engaged in its manufacture exclusively, and 
at others it forms a large part of the product. Some 
of the most beautiful colored glass produced in the 
world, rivaling in depth and richness of coloring, as 
well as in beauty of design, that from the famous works 
of Europe, is made at the flint glass works of the 
United States. 

The coloring materials most largely employed are 
iron, manganese, copper, cobalt, and gold. These are 
generally used as oxides, though in some cases, but very 
rarely, other compounds are used. In addition to the 
above, arsenic, uranium, chromium, and silver are oc- 
casionally employed. 

As was pointed out by Bontemps, many years ago, 
the coloring properties of the metallic oxides are greatly 
modified by the degree of heat to which the glass is 
subjected, and by other circumstances. Not only will 
different temperatures give different shades of the 
same color, but even different colors. Manganese, for 
example, which is the greatdecolorizer of glass, so uni- 
versally used for the purpose as to be known as ‘‘ glass 
maker's soap,” is used as a colorer chiefly to impart a 
pink or purple to glass. If, however, the glass so 
colored remains too long in the furnace, it becomes pale 
or reddish brown, then yellow, and finally green. 

From the oxides of iron, all the colors of the spectrum 
may be produced, and in the order in which they ap- 
pear in the spectrum. Its primary effect upon glass is 
to give it a green tinge. Hence in the manufacture of 
white glass, sand containing much iron is carefully 
avoided ; what little it does contain—and there is al- 
ways more or less present—is neutralized by the oxide 
of manganese. Oxide of iron, however, produces other 
colors than green. Indeed, the green of this oxide has 
but little brilliancy, and when rich emeralds are desired 
other materials are used, such as oxideof copper. Iron 
will produce in enamels, which are only glasses, a fine 
purplish red, or, under a stronger heat, an orange. If 
a piece of iron is thrown into the pot of a flint glass 
house during the blowing, the glass in its neighbor- 
hood will be orangeor yellow. In window glass houses, 
the addition of a small proportion of oxide of iron gives 
a bluish tint to the glass, while it is well known that 
the glass left in the pots of the bottle houses becomes 
an opaque blue. 

Oxide of copper is chiefly used to produce reds, rubies, 
and purples in the cheaper kinds of glass. To pro- 
duce these reds with copper, however, requires skillful 
manipulation, as they are not all fixed. ; 

The temperature must be kept at the lowest possible 
point, otherwise the glass changes to a purple, then to 
a sky blue with a tendency to green. A heat between 
the maximum, which gives a blue, and the minimum, 
which gives a red, produces a purple. 

The finest rubies, reds, purples, violets, etc., are pro- 
duced by gold. The purple of Cassius (which is a mix- 
ture of the oxides of gold and tin) or some similar prep- 
aration of gold is used. The coloring power of gold is 
so great that one part of gold will give a full, rich body 
of color to from 600 to 1,000 parts of glass. The glass 
colored with gold can be made to assume a scarlet, car- 
mine, rose, and ruby. 

Cobalt gives a blue which is unalterable in any fire. 
It is also used for some of the finer blacks. 

Carbon, usually as powdered cannel coal, is the color- 
ing matter chiefly used in the manufacture of black 
and amber bottles. Plumbago was at one time largely 
used, and still is to some extent.—Mineral Resources 
of United States. 
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OIL stains may be removed from paper by applying 
pipe clay powdered and mixed with water to the 
thickness of cream ; leave on for four hours, 


I send you a cocoon 
E. 
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AN UNSINKABLE, SELF-RIGHTING LIFEBOAT. 

In January last the Committee on Life-Saving Ap- 
pliances of the U. 8. Board of Supervising Inspectors 
of Steam Vessels made a unanimous report, which was 
approved by the Treasury department, recommending 
the Norton lifeboat, a representation of which as it 
appeared in a rather severe trial off the Delaware 
coast is shown in the accompanying illustration. The 
picture is notin the least overdrawn to show the ex- 
tent to which the lee side of the boat was submerged, 
for it was more than half full of water and the gunwale 
completely immersed, not in a spray or under a mere 
wave, but below the water line. 

The boat is made with two distinct frames and 
plankings or skins, and between them, along the bot- 
tom and each side of the keel, are automatically work- 
ing water ballast chambers, with comparatively narrow 
arms extending a greater or less distance around the 
bends, with longitudinal openings near to andin a 
line with the keel, the openings and chambers being so 
formed and connected as to be water tight. To the 
chambers is connected a smallair pipe which passes 
up vertically between the chambers and frames, con- 
nected with a longitudinal pipe running on each side 
below the covering board of the two frames and fitted 


TRIAL OF THE NORTON PATENT LIFEBOAT IN A GALE OFF THE 


with a small air valve, which permits the air to escape 
from the ballast chambers as the water enters, while 
retaining the air in the ascending arms of the cham- 
bers. The remainder of the space not filled by the 
ballast chambers is occupied by hermetically closed 
air chambers. Figs. 1 and 2 show longitudinal and 
transverse sections of the boat, in which L represents 
the air chambers, W water ballast chambers, R dis- 
charge pipes for any water the boat may take in, H 
openings in ballast chambers by which the latter are 
automatically filled when the boat is placed in the 
water, and A the longitudinal air pipe with which 
the small air pipes connect from the main portion of 
each water ballast chamber. The air chambers are 
sufficiently large to keep the boat from sinking when 
filled with men and water. The air pipe, which allows 
the air to escape from the ballast chambers, does not 
allow it to re-enter from the outside, except upon the 
opening of a valve. The air contained in the side arms 
or wings of the ballast chambers, which extend up be- 
tween the sealed air chambers, L, as seen in the longi- 
tudinal section, cannot escape, but is detained there, 
and acts as an air cushion to ease the motion of the 
boat. Also, when the latter is canted over from an up- 
right. position, the air is compressed in the arms on the 
submerged side, and aids the weight of water lifted by 
the chambers on the opposite side to right the boat. 
Boats may be built on this principle of any of the 
usual boat-building materials, but are preferably con- 
structed of corrugated yellow metal, of which the boat 
tried by the naval board was made. Its length was 


26 feet, beam 7 feet 3inches, depth 3 feet Ginches. At 
the time of trial the wind was blowing 46 miles an 
hour, with a rough sea, and Captain Norton, in order 
to show the great stability, buoyancy, and self-right- 
ing power of his boat, spread much more canvas than 
would ordinarily have been justifiable, the wind throw- 
ing her down nearly on her beam ends, with her lee 
gunwale between two and three feet under water. She 
answered her helm well, evenin this position, and im- 
mediately righted when the mainsheet was eased off 
to relieve her from the full pressure of the wind, fin- 
ally being run on the beach, through the surf, full of 
water, but so that her occupants were in jumping dis- 
tance of dry ground. On the day following this trial a 22 
foot boat of the same construction was, by order of the 
committee, several times capsized, with tackle, to test 
her self-righting qualities, but always righted imme- 
diately the same way she went over, as soon as re- 
leased. 

Lifeboats constructed according to Captain Nor- 
ton’s patent have gained high commendation during 
the past two years in Europe, where they have been 
tried at several Danish and German life-saving stations. 
Captain Norton himself, formerly an officer in the 
United States Navy, says: ‘I have tried one of these 


and patent attorneys are frequently called upon to 
decide between the parties. This decision will likely 
settle a good many disputes. 


a 


A New Destructive Cricket in Louisiana. 


A rather remarkable insect pest has come to light 
the present season in Catahoula Parish, La. It isa true 
cricket of the genus Gryldus, but the specimens so far 
received have been too badly damaged for specific de- 
termination. Mr. Michael Dempsey, of Jena, writing 
under dateof May7, says: ‘‘They infest portions of 
the hills and swamp lands alike, doing irreparable 
damage to cotton, sweet and common potatoes, peas, 
and tobacco. Our farmers are seriously alarmed at 
their fearful increase and their destructive habits. 
Their holes in the ground are promiscuously scattered 
from a few inches to several feet apart, and are seldom 
over afoot deep in the uplands, although they go much 
deeper in the swamp lands, as the soil is deeper and the 
subsoil softer. They are seldom visible in the heat of 
the day, and do their cutting at night, taking all they 
want down into the ground, where they eat as they 
please. 


‘*In 1852 I first noticed them eating young cotton 


boats, 28 feet long, during a stormy night on the North 
Sea, 20 miles from land, and found her all that I could 
desire.” 

This system of construction is also designed for all 
classes of vessels, and such work will be undertaken by 
the Norton Naval Construction and Shipbuilding 
Company, of New York and New Jersey, Captain F. 
L. Norton General Superintendent, No. 633 F Street, 
Washington, D. C. 

ta 

RIGHTS OF THE INVENTOR.--The Wisconsin su- 
preme court, in the case of the Fuller & Johnson Mfg. 
Co. vs. Bartlett, has rendered a decision of much in- 
terest to inventors, being an action to enforce the 
specific performance of an alleged implied contract to 
assign to the plaintiff an invention made by the defend- 
ant while in the employ of the plaintiff and before pro- 
curing a patent. The court decides that the mere fact 
that in making an invention an employe uses the ma- 
terials of his employer and is aided by the services and 
suggestions of his co-employes and employer in per- 
fecting and bringing the same into successful use, is in- 
sufficient to preclude him from all rights in it as an 
invention. An implied contract to assign such rights 
cannot be enforced from mere passivity of the inventor. 
It is the conception in the perfected machine, not the 
materials, workmanship, and skill employed in its con- 
struction, which constitutes the invention, and the de- 
fendant, as the inventor, was the lawful owner of the 
invention in his own right. The above is a question 
constantly arising between inventors and employes, 
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LIFE-SAVING STATION AT LEWES, DEL. 


only, and a few years back they began to eat sweet 
potatoes; now they eat peas and tobacco, and have at- 
tacked our gardens. Our parish is composed of small 
farmers, who lack means. We find that rapid 
cultivation, large gangs of poultry, and numerous birds 
keep them in check, but they are becoming too nume- 
rous in spite of all we can do.” 

Beyond doubt, ina case like this the best remedy will 
be found in the use of a poisoned bait, and I have no 
doubt but that the bran, sugar and arsenic mash which 
proved so effective against the devastating locust in 
California in 1885, and which is described in my an- 
nual report for that year (Rep. Dept. Agr. for 1885, p. 
300), would prove attractive to the crickets, and would 
accomplish the destruction of large numbers. 

This preparation is usually prepared in wash tubs or 
half barrels. One of these is filled about three-fourths 
full of dry bran, and to this is added about five pounds 
of arsenic, whichis thoroughly stirred through the bran 
with a spade orshovel. Five pounds of sugar is next 
thrown into a pail, which is then filled with water and 
the sugar stirred until it is dissolved, when this sugar 
water is added to the bran and arsenic and the three 
well stirred; more water is added, and the stirring 
continued until every portion of the mash becomes 
thoroughly saturated. This should be placed about 
the infested fields in tablespoonfuls. 

Freshly cut grass or other green vegetation, sprinkled 
with Paris green or London purple, and scattered at 
intervals throughout the fields, will also produce good 
results, and be less expensive. PRoF. C. V. RILEY. 
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THE TWELVE-WIRED BIRD OF PARADISE. 

Two years were spent by Dr. F. H. H. Guillemard 
(1888-85), of England, with his steam yacht in natural 
history explorations in Kamschatka and New Guinea, 
and the results of his observations are given in two 
royal volumes, superbly illustrated, published last year 
in London, entitled ‘‘The Cruise of the 
Marchesa.” After infinite labor and expendi- 


noted the exact branch chosen, climbs up at night and| they returned again, but this time empty handed. 
quietly places a cloth over his unsuspecting quarry. |They had discovered a second tree, but one of the 
The species being exceedingly fond of the scarlet fruit | Alfuros of the interior had interfered and shot the bird 
of the pandanus, the roosting places are easily recognized | with his blunt arrow. 


by the dejecta. The plan would, perhaps, by most of us, 


‘In the discussion that ensued our man got the worst 


be regarded as very similar to that counseled by our! of it and retired from the field, having very narrowly 


ture of much time, he at last succeeded in se- 
curing two or three living specimens of that 
most rare bird, Selewcides nigricans, the 
twelve-wired bird of paradise. The author 
says: 

“The native-prepared skins seen in Euro- 
pean museums give no idea of the glorious 
beauty of the living bird. The subular 
plumes, whose prolonged and wire-like shafts 
have given the bird its English name, are of 
a rich golden-yellow, and the pectoral shield, 
when spread, shows to advantage its tipping 
of metallic emerald. 

‘* These exquisite creatures were fed on the 
fruit of the pandanus, with an occasional 
cockroach as a bonne bouche. In devouring 
the inseets, which they did by throwing them 
in the air and catching them again, they dis- 
played the wonderful grass-green coloring of 
the inside of the mouth and throat. The 
feelings of admiration with which I watched 
these birds, which are among the most ex- 
quisitely beautiful of all living beings, I need 
not attempt to describe. My reader, if a 
naturalist, will divine them; if not, no de- 
scription of mine would ever make him real- 
ize the intense pleasure of the first sight of 
such masterpieces of coloring.” 

On another occasion, speaking of one of 
these birds, the author says : 

“The bird, a male in full plumage and 
already tolerably tame, was brought in inits 
bamboo cage, and although we had previ- 
ously seen this species alive in the aviary of 
the Resident of Ternate, we could hardly 
keep our eyes off our new acquisition, so 
striking was its beauty. 

“He became tame very quickly, and would 
readily eat from our hands. By day he usu- 
ally remained more or less quiet, and was 
fond. of resting motionless, with the head 
sunk jow gn-the chest ; but in the morning 
and evening he moved restlessly from perch 
to perch with a peculiar bounding hop. 
His manner of feeding was wonderfully neat. 
Any cockroach that ventured into his cage he would 
catch with lightning rapidity, seizing it across the 
body with his’long, sharp beak. Then giving it a sud- 
den snap, he would throw it in the air and catch it 
lengthways, displaying the vivid grass-green coloring 
of his mouth and throat in the operation. 

“ The only note he ever uttered was a single unme- 
lodious croak. The least fall in temperature seemed to 
be felt by this beautiful creature, and though every 
eare was taken of him, he died before we got beyond 
the tropics. 

“The method employed by the natives of New 
Guinea in catching the Seleucides appears almost in- 
credible. Patiently searching the forest until he has 
diseovered the usual roosting place of the bird, the 
hunter conceals himself beneath the tree, and having 


Fig. 1—EPITHELIAL CANCER. 
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THE TWELVE-WIRED BIRD OF PARADISE (SELEUCIDES NIGRICANS). 


nurses, in which a pinch of salt is the only requisite ; 
but the noiseless movements of the native hunters over- 
come all difficulties, and the tree once discovered, the 
chances are said to be considerably against the bird. 
“Finding the tree is, however, not so easy, and the 
month spent by our natives in the forest resulted in the 
capture of only one bird. Four days after our arrival 
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escaped being added to his enemy’s bag.” 
a 


CONDITION OF THE CROWN PRINCE OF 
GERMANY. 


BY JOHN MICHELS. 


The dispatches which have been received 
from Berlin relating to the serious illness of 
the Crown Prince have been throughout 
both vague and contradictory. Although 
there are other diseases of the throat region, 
there can be no doubt but that the prince’s 
disease is either papilloma or epithelioma. 
The former is considered a benign growth, 
and the latter the fatal form of disease 
which attacked General Grant. When por- 
tions of these growths can be detached and 
examined under the microscope, their. dis- 
tinctive characters can be readily observed, 
for there is a marked difference in their 
optical appearance. A portion of an epi- 
thelial cancer recently came into my pos- 
session, from which I made a photomicro- 
graph, using a one-sixth dry Gundlach of 
180° aperture, and I offer at Fig. 1 a good 
drawing made from the sane. 

The reader will readily notice, at the 
upper part of the drawing, the large cells 
having concentric rings. These are calleu 
the nest cells, which are seen in this kind oi 
cancer only, and show it to be a growthu. 
the malignant type. These nest cells enaple 
the microscopist to make a decisive diagno- 
sis, from which there is no appeal, as war 
done in the Grant case by Dr. Geo. R. Elliott. 
The canals running round the cells, and in 
which they are embedded, are called the 
stroma. The dark dots represent the nuclei 
of the epithelium, of which the whole can- 
cer is built up. 

The optical appearance of papilloma is 
quite different. There are no nest cells. It 
may then be asked, Why does not Virchow 
give a decisive opinion? What can make 
him hesitate when such a vital issue is at 
stake? The only opinion I can offer, with 
the dispatches to date before me (June 13), 
is that Virchow has certainly not found the sections 
under exainination to be epithelioma having the nest 
cells, as that would settle the question; but that he 
has found the growth to be that of papilloma. He still 
hesitates to say that the growth is non-malignant, 
however, and therefore I should draw the inference 
that he has found eells and other indications which 
raise a doubt in his mind as to whether the growth is 
not undergoing a transitional course from the benign 
to the malignant type, which is very frequently the 
case,.and always to be feared. The fact that four 
operations have already been performed, with the 
rapid recurrence of the growth, are alarming features 


Fig. 3—REMOVAL OF PAPILLOMA FROM THE VOCAL ORGANS. 
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of the case. I give a diagram (Fig. 2) showing the 
vocal cords, with a papilloma on one of the edges. 
It is from a drawing made by Dr. Morell Mackenzie, 
who has recently operated on the prince. 

Fig. 3 shows the difficult nature of the operation, 
which consists in cutting off the small excrescence by 
means of bent forceps. It requires great skill, as the 
mere touch of the instrument on the vocal membrane 
causes spasinodic contraction. The surgeon must grab 
the wart at one movement or fail. 

The papilloma is of the nature of a wart, the sameas 
those which come on the hands and face (cutaneous) ; 
but when located on the inner mucous membrane, par- 
ticularly in the larynx, the disease sometimes assumes 
formidable proportions, closing up the air passages and 
killing the patient by suffocation. 

Dr. Mackenzie has so far been very successful in his 
treatment of papilloma, where the more serious con- 
ditions have been absent. Where tracheotomy becomes 
necessary, the chances of cure are very remote. Ac- 
cording to the most recent advices, he is confident the 
prince will recover. 

I may mention that the portion of epithelioma (ma- 
lignant cancer) from which I made the photograph 
shown with this article was taken from the corner of 
the upper lip. It was removed by an operation, but 
appeared later in the nose, and the sufferer eventually 
died. It shows the characteristics of this form of 
malignant cancer very clearly; so much so, in fact, that 


it cannot be mistaken for any other kind of tumor. 
ee 


New Cruisers and Gunboats, 

The Chief Constructor of the Navy, with his large 
force of draughtsmen at the Navy Department and 
Washington navy yard, and Chief Engineer Melville, 
with his corps of assistants at Crainp’s place in Phila- 
delphia, have made quick work of the plans and speci- 
fications for the two 19 knot cruisers and two 1,700 ton 
gunboats, bids for which are to be opened August 1 
next. When the advertisement was issued, April 6 
last, inviting proposals for these vessels, and stating 
that the plans, specifications, etc., would be ready for 
the information of bidders June 1, not a single stroke 
of work had been performed in connection with the 
preparation of plans, and it was hardly anticipated by 
the most sanguine that the department would be able 
to furnish the bidders with the information at the time 
specified. It was only two weeks ago that Chief En- 
gineer Melville, with a large force of draughtsmen, 
began the preparation of plans for the machinery, and 
it was not many weeks ago that the chief constructor 
commenced work upon the plans for the hulls. Much 
to the surprise of everybody interested, and to the 
gratification of the Secretary, Chief Constructor Wilson 
announced promptly on the morning of June 1 that he 
was ready to exhibit the plans of all the vessels, includ- 
ing those for the machinery which Chief Engineer 
Melville brought over from Philadelphia, in person, 
on the same morning, and that the detailed specifica- 
tions were all written out and in the hands of the 
printer. This is regarded as remarkably rapid work 
by those at all familiar with the trials and delays con- 
nected with such matters. It is true that some of the 
plans are copies of others already in existence, but even 
the work of duplicating drawings requires time. The 
hulls of the 19 knot cruisers are somewhat similar in 
design to the Newark, which, with the hull and ma- 
chinery of the gunboats, are, by law, exact duplicates 
of Gunboat No. 1, now building by Cramp & Sons. 
The plans of machinery for the 19 knot cruisers are also 
similar to the designs for the Baltimore’s machinery. 

The following is a description of the 19 knot cruisers, 
which are designated by the department circular as 
Nos. 4and 5. The plans and descriptions of the Newark, 
known as No. 1, and Gunboat No. 1, of which the two 
new gunboats are to be duplicates, we have heretofore 
published. 

NINETEEN KNOT CRUISERS. 

They are to be twin screw cruisers, 310 feet long on 
the water line, 49 feet 18% inches extreme breadth, 18 
feet 9 inches mean draught, displacing 4,083 tons. Ma- 
chinery of 10,500 i. h. p. under forced draught; maxi- 
mum speed, 19 knots; rig, that of a three-masted 
schooner, spreading 5,400 square feet of sail. They will 
have a double bottom extending through 129 feet of 
the length. The framing in this portion is on the 
bracket system. Before and abaft the double bottom, 
above the protective deck, Z bars form the transverse 
frames. The protective deck, which is 19 inches above 
water line amidships, is flat across the top, with sides 
which slope down toa depth of 4 feet 3 inches below the 
water line. The horizontal portion is 2 inches thick, 
the slope being 3 inches, reduced at both ends to 14 
inches. It extends uninterruptedly forward and aft, 
and protects the machinery, magazines, and steering 
gear, the machinery being further defended by the dis- 
position of the coal bunkers. The main hatches in this 
deck are protected by armor bars and have coffer dams 
extending to the upper deck. The guns are carried on 
the gun, forecastle, and poop decks. 

ARMAMENT. 

The main battery consists of twelve 6inch B. L. rifles, 

all on center pivot mounts, with two inches segmental 


steel shields, and arranged on sponsons, 80a8 to obtain 
the greatest possible arc of fire. The forecastle, the 
poop, and the bridges have been as much as possible 
availed of to shelter the guns. The two guns for- 
ward and the two guns aft converge their fire a short 
distance from the ends of the ship, and the broadside 
can be concentrated within 100 feet of the side. Four 
above-water torpedo tubes are provided on the berth 
deck, and two direct ahead under-water torpedoes in 
the bow. The secondary battery is composed of four 
47 millimeter revolvers, four 57 millimeter single shots, 
two 37 millimeter revolvers and one short Gatling. 
Coal capacity, 850 tons ; complement of men, 300. 
DETAILS OF CONSTRUCTION. 

The vertical keel is 174 pounds per square foot and 
39 inches in depth amidships, the flat keel plates 20 
pounds and 171g pounds. The stem is cast steel, shaped 
and supported for ramming. The stern post and rud- 
der are also steel castings, the latter 15 inches in dia- 
meter at the head. Numerous watertight frames are 
worked in the double bottom, and throughout the ves- 
sel the cellular principle is carried as faras practicable. 
Ata height of about four feet above the protective 
deck the berth deck is placed, the space between the 
two being greatly subdivided and mainly utilized for 
coal stowage, so that the protection to the water line is 
no doubt as complete as can be obtained in any 
armored ship. The outside plating is generally 1714 
pounds. Lap work is used below the protective deck, 
but above the plating is flush. The lap work is double 
riveted at the edges. The inner bottom is in the main 
1214 pounds. Bilge keels 24 inches in depth extend for 
150 feet of the length. When in action, the vessel will 
be directed from asteel conning tower 3 inches in 
thickness, cylindrical in form, located on the forward 
bridge. There will be a wooden pilot house located on 
the forward bridge just abaft the conning tower, and 
arranged to overlook the latter. The tower will be 
fitted complete with steering wheel, speaking tubes and 
engine room telegraph. These will be carried below 
the protective deck through a steel. tube 244 inches 
thick and 12 inches in diameter. A steam steerer will 
be located beneath the protective deck. 

The arrangements for pumping and drainage are 
very carefully considered. The system followed may 
be described as a development of that employed in the 
Chicago. Pumps are connected with all the important 
compartments. All the principal water tight doors and 
the sluice valves are arranged to work from the berth 
deck. 

The ventilation is much more elaborate than in the 
small vessels. Natural ventilation is favored as far as 
possible, but, in addition, all living and other spaces 
below the main deck are carefully ventilated on the 
exhaust system, the blowers being entirely distinct 
from those used for producing the force draught in the 
fire room. Large ducts extend forward and aft on the 
protective deck, receiving smaller ducts from the vari- 
ous rooms and compartments. Where these ducts 
pass through bulkheads, automatic valves are fitted to 
prevent the flow of water from one compartment to the 
other by way of the air pipes. Tbe-coal bunkers are 
well ventilated, the fresh air supply to the bunkers 
being obtained through pipes carried up into the haim- 
mock berthings. 

The ceiling in the hold will be of yellow pine battens, 
and on the berth deck 244 pound steel plate will be 
used, secured to the reverse flanges of the frames by 
quarter-inch round-headed brass screws. The ward- 
room will be finished in sycamore, without pilasters, 
but with suitable mouldings and panels, 

There will be two complete electric lighting plants 
arranged to work on the same circuit, and lights are to 
be disposed so as to fully illuminate all parts of the 
ship, including coal bunkers, magazines, shell and 
ammunition rooms, running lights and lights for use on 
the upper deck and aloft. The total number of lamps 
will be about four hundred. 

For a second extra knot would be required about 
6,000 horse power more, making about 25,000 horse 
power necessary to develop a speed of 21 knots.—Army 


and Navy Jour. 
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The Natural Sodas of the West. 

During the year 1885, says Mr. J. D. Weeks, in the 
‘‘Mineral Resources of the United States,”* for the 
first time, a systematic effort was made to work the 
soda deposits of Wyoming, and to establish a market 
for the product in the growing and prosperous towns 
of the West. No attempt has been made to manufac- 
ture anything but the commercial caustic soda, for 
which quite a ready sale can be had. Lack of railway 
facilities has held back the development of any beds 
but those near Laramie. 

The soda property, generally known as the ‘‘ Union 
Pacific Lakes,” lies about 18 milés nearly due south of 
Laramie, and is reached by a branch of the Union 
Pacific Railway. The property embraces some 2,000 
acres, including five ‘‘ lakes,” in all bt one of which 
the soda is solid. These lakes are connected, and seem 


soda; and the common sources, it is believed, are 
springs, water from which bears large percentages of 
soda salts. 

The physical condition of the soda in the lakes varies 
much with the season. In wet years the soda is almost 
fluid, while in dry yearsin all but one of the lakes it 
is solid, and in this one it occurs as a saturated solu- 
tion. In the solid lakes the soda contains many thin 
layers of mixed clay and soda. 

The soda, when taken pure, contains large quanti- 
ties of water, which fact interferes seriously with its 
employment in the manufacture of sodium hydrate. 
The soda works near Laramie were built by the 
Union Pacific Railway, and leased to Mr. Howard 
Hinckley. The process used is the old ‘‘ black ash,” 
with stationary furnace. Thecapacity of the works is 
about two tons of sodium hydrate per day. The ca- 
pacity of the furnace is three and a half tons of sodi- 
um sulphate per day. Rescreened coal from the Rock 
mine is used, and the limestone necessary is obtained 
near Laramie. The “black balls” formed of the fused 
soda, coal, and lime are broken up, and washed in four 
lixiviating pans, and the liquor is then taken to two 
setting vats. Thence it is drawn to the ‘ causticizer,” 
which is a large circular tank, in which are two per- 
forated vessels containing caustic lime, around which 
the solution of sodium carbonate is agitated. After 
causticizing, the liquor is passed through three long, 
circular iron settlers. The clear liquor is then drawn 
to the ‘‘ V-pan,” where waste heat is used to aid the 
evaporation of the solution. The slightly concentrat- 
ed liquor is then drawn to the ‘‘ boat pan,” which is 
set upon the reverberatory furnace. The evaporation 
is continued as long as possible, and the new concen- 
trated solution is then drawn to another room, into 
the ‘‘finishing pot.” This is a large cast iron pot 
set directly over afurnace. Here, all remaining traces 
of water are driven off at a low red heat. The hy- 
drate at this stage is generally nearly black. Small 
quantities of fused niter are added to whiten it. The 
hydrate is then ladled into sheet iron vessels and 
shipped. Some ofthe Laramie caustic soda has been 
used by the Denver Soap Company, which reports 
favorable results from the use of it. The works at 
Laramie are not well adapted to the most economi- 
cal handling of the soda. Improvements are being 
made by which the number of men employed will be 
greatly reduced and the composition of the ‘black 
balls” made more uniform. PS 

The Laramie works produced from July to January, 
1885, about thirty tons of causti¢ soda. Defects in the 
plant caused great delay and loss of some of the 
caustic soda, and the works were therefore closed for 
a time until alterations could be made. The lessee of 
the works states that good reports of the caustic soda 
have been made by users of it. 

The ‘‘ Downey Soda Lakes” are situated about 18 
miles southwest of Laramie, and are three in number, 
covering, approximately, with the land included, 520 
acres. In one lake the deposit is 11 feet thick ; in the 
others, it is from 5 to 6 feet. The soda from these 
lakes is similar to that from the Union Pacific ones, 
and there seems to be an underground connection be- 
tween the two groups. 

The soda deposits in Carbon County are situated 
in the Sweetwater Valley, near Independence Rock, 
and nearly fifty miles due north of Rawlins. These 
deposits contain both carbonate and sulphate of soda, 
and are generally known as the ‘‘ Dupont Lakes.” 
They are four in number, and vary from 6 to 2,000 
acres in area, and are held by United States patents 
inthe name of L. Dupont. There are five claiis, 
known as: New York soda mine (160 acres) ; Philadel- 
phia soda mine (80 acres); Omaha soda mine (20 
acres); Wilmington soda mine (180 acres); Wilkes- 
barre soda mine (20 acres). Five acres of the Omaha 
mine are covered with carbonate and sulphate of soda 
mixed with alittle sodium chloride, and sand blown 
from the surrounding soil. Several bore holes put 
down showed an average thickness of about six feet. 

The Wilkesbarre claim is about a mile west of the 
Omaha, and the soda is in solution. 

The Wilmington claim is located a quarter of a mile 
west of the Wilkesbarre, and here, too, the soda is 
in solution. Its depth has never been determined. It 
has been sounded with a forty foot rope without find- 
ing bottom in the center. 

The New York and Philadelphia claims are both 
upon one lake, which is solid, and is four miles west 
of the Wilmington. A bore hole at a distance of 50 feet 
from the shore showed 4 feet of soda, and another at 
a distance of 230 feet from the shore passed through 
14 feet of solid soda without touching bottom. 

Fifteen miles from these deposits, in the Seminole 
Mountains, good limestone occurs, containing 2 per 
cent of magnesia. Near the limestone is a good 8 foot 
vein of coa.). 

A comparison of analyses shows that the percentage 
of carbonate of soda is greater in the Dupont than 
in the Union Pacific and Downey deposits; but the 


to drain one into another. All of the soil near Lara- (Sweetwater country is still out of reach of transporta- 


mie is more or less impregnated with the sulphate of 


* Government Printing Office, 1886. 
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tion, and until a railroad is built in this direction, the 
deposits must remained undeveloped. 
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ENGINEERING INVENTIONS. 


A railway rail spring has been pa- 
tented by Mr. Edward A. Olmstead, of New York City. 
It isa bowed spring plate with slots through which 
pass the spikes for securing the rail to the ties, whereby 
both rail and spring are held in place, it being designed 
to diminish the pounding effect of heavy trains upon 
the rails and lessen the noise. 


A car coupling has been patented by 
Mr. Eugene A. De May, of Richmond, Texas. It has a 
spring-pressed hook attached to or formed upon a rock 
shaft extending to the top of the car, with a hand wheel 
to turn it, and there is also a rod extending to the side 
of the car, for uncoupling cars from the bottom or side, 
the device being applicable with the ordinary draw- 
bar. 


A dumping ear has been patented by 
Mr. Lawrence J. Woodhead, of Chattanooga, Tenn. In 
connection with hinged sides or gates, it has mechanism 
for opening and closing and holding them locked in 
position, while the car has a rounded or convex bottom, 
which aids in the automatic removal or dumping of the 
load, the devices being easy to operate, and the car 
simple of construction and durable. a 


—_____0e--__— 
AGRICULTURAL INVENTIONS. 


A potato digger has been patented by 
Mr. James W. Scott, of Uhrichsville, Ohio. The plow 
or scraper can be let into or removed from the ground 
easily by the driver, a rocking motion is given toa 
shaker to separate the earth from the potatoes as both 
are raised by the plow inits forward progress, and there 
are various novel features of construction and arrange- 
ment of parts. 


A sulky harrow has been patented by 
Mr. Nathaniel T. Collins, of Hartford, Kansas, The 
invention covers varieus novel details in the construc. 
tion. and arrangement of parts, permitting the raising 
or lowering of the two harrows independently of each 
other, and the lengthening or shortening of each as 
desired, while the machine is light, durable, and ef- 
fective. : 

—--+-o-e 
MISCELLANEOUS INVENTIONS. 
A ball turning lathe has been patented 


by Mr. Tronson Draper, of Petrolia, Ontario, Canada. 
It has an adjustable face plate covered with leather and 
backed by rubber or other elastic material, a pair of 
tongs having steel cups, an adjustable steel cup placed 
on a holder, a ball rest, and means for adjusting the 
steel cup holder, with other novel features. 


A lumber register has been patented 
by Mr. John Thompson, of Minneapolis, Minn. It is 
made by splining to the axle of a drive wheel a cone 
pinion, communicating motion to a series of registering 
disks, the several pinions constituting the cone repre- 
senting each a standard length of lumber, the cogs cor- 
responding to the number of feet'in the length of each 
piece. 


A weather board gauge has been pa- 
tented by Mr. James H. Smith, of Little Rock, Ark. It 
is a combined tool, making an adjustable gauge, nail 
for supporting the board to be next secured to the 
building, hatchet to be employed in removing nails, try 
square and straight edge, dispensing with the use of 
separate nails for holding the board in position while 
being marked and nailed. 


A stump extractor has been patented 
by Mr. John Cornelius, of Oakland, Md. It comprises 
a main frame with horizontal shaft having chain and 
worm wheels, with intermeshing worm, a pulley frame 
and pulleys supported in the main frame, with a guide 
so devised that when the machine is anchored to the 
ground and under strain, the machine will conform to 
the variations in strain. 


A keyboard attachment for musical 
instruments has been patented by Mr. Henry Richards, 
of Decker, Ind. The invention consists of a series of 
keys operating on the keys of the instrument and 
actuated by a belt having projections, a frame support- 
ing the keys, and provided with means for adjusting 
them, with a device for moving the belt, whereby a 
piece of music may be performed on organ or piano. 


A ventilator has been patented by Mr. 
John Williams, of Quebec, Canada. Combined-with a 
fixed cylindric section having a winged fan, and a re- 
movable section with duplex screens, are valves hinged 
centrally within the fixed section and adapted to close 
against back draughts, with other novel features, the 
device being designed asa simple and effective venti- 
lator for windows or shafts. 


A cuspidor has been patented by Mr. 
James J. Brennan, of Morris Plains, N. J. It is de- 
signed for use in railroad cars, and has an apertured in- 
clined bottom, an apertured inclined cap suspended 
below the bottom, with a detachable apertured top of 
novel form, making an article designed to be self-clean- 
ing, which cannot be upset and which will help venti- 
late the car. 


A stop valve for water service pipes 
has been patented by Mr. Danie] Kearney, of Montreal, 
Canada. It is designed to facilitate the operating of 
such valves from within the basement or cellar, instead 
of from the surface of the ground outside, a piston 
cylinder attached to the valve having two pipes extend- 
ing into the basement, so that their ends are easily ac- 
cessible, by which the stop valve may be moved up or 
down as desired. 


A machine for making wire and slat 
fences has been patented by Mr. Joseph S. Locke, of 
Spartanburg, Ind. Combined with a standard and 
draw wires or bands are spools, bands and clamps rel- 
atively arranged to allow the strands of the finished 
fence wire to be putin tension independently, the fenc- 
ing to be made along the line of the fence posts, or 
made in lengths suitable for rolling up for shipment. 


A vending apparatus has been patent- 
ed by Mr. George A. Macbeth, of Glenisla Ealing, Mid- 
dlesex County, Eng. The invention covers a rotating 


magazine or multiple hopper to hold a supply of goods, 
a delivery drawer or slide by which the articles are 
withdrawn singly, with a mechanism for locking the 
drawer each time it is pushed in or closed, with other 
novel features. 


A machine for sizing oranges and other 
fruit has been patented by Mr. Alfred Ayer, of Lake 
Weir, Fla. It has grading frames with longitudinal 
ribs, so that the oranges in passing upon them will not 
be cut or bruised, and beneath each frame a vertically 
sliding table forming a bed or support for the oranges, 
with cushions, and other novel features, to facilitate 
the rapid and exact sorting of the fruit without injury. 
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etc. 

3. Plate in Colors of President Cleveland’s Cot- 
tage, near Washington. 
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Drainage.—Failure of the New York Plumb- 
ers’ Strike.—Seasoned Lumber.—A Building 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted, 


Figure 


June 7, 1887, 


AND EACH BEARING THAT DATE. 


[See note atend of list about copies of these patents.) 


Accordion, J. F. Stratton se 
Adding machine, J. Richardson........s00. seseeeee 


364,297 
Adjustable chair, J. F. McFadden...............06+ 364,273 
Advertising medium, T. Hinrichs....... seeerecceees 364,098, 


Alarm. See Burglar alarm. 
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Animals traps, device for securing, O. D. Wright. 364,390 
Annuvciator system, P. Seiler 


Axle and box, vehicle, A. Barum.... . ........ w. 364,383 
Baby jumper with crib and vehicle attachment, 

GUS DOM OB ei sis:cie 0050.05 8 Fase he see's cae ctee soe ss eee 364,592 
Backwater and animal gate, H. H. Baltzley........ $64,206 
Bags or pocketbooks, frame for hand, O. A. Leh- 

MOBY: 0. aes se Sash one Mees sant oes esse vciale we Se: eee» 864,857 
Bale tie, E. A. Copeland +» 364,218 
Barley and other grain, machine for washing, C. 

Koch.. «+ 864,354 
Barrel, J. T. Smith « 364,606 


Bars or tubes, die for corrugating, C. P. Higgins.. 364,349 


Bed bottom, spring, C. Bigeon..... 364,469 
Bed. folding, J. H. Cairncross.. .. 364,214 
Bed, folding, C. Wetzel....... .. .» 364,560 
Bed spring bottom, J. Emmert. eee e 864,233 
Bedstead, folding, C. W. Peoble. 364,285 


.. 864,312 
.. 864,311 
«364,281 


Bell cord coupling, C. A. Sipe.... 
Bell fastener, sleigh, H. T. Simons. 
Belt, driving, S. Ogden. 


Bench dog, D. G. S. Davis «» 364,491 

Bicycle, C. E. Duryea... +» 364,231 

Boa, B. WOlff......ccccececeecceccececceesscecceeceeees 364,617 

Board. See Bosom board. Wash board. 

Boat. See Life boat. Torpedo boat. 

Boiler, G. D. Gilbert.........ccscececccecccceeseeecees 364,506 

Boiler furnace, R. Stewart...............ceeeseseveee 364,352 

Boiling or heating liquids,lor other substances, ap- 
paratus for, J. F. Blake.............006 ceeceseee 364,470 


Bolt heading machine, J. R. Blakeslee... 
Book binding, A. J. Megee....... ...... ot 
Book support, B. C. Mathews................ eaeheese 364,360 
Books with metallic staples, apparatus for bind- 


ing; Co Lis Leases sie fice cass cece seeeesied oases 364,526 
Boots or shoes, mould for moulding heels for, G. 

Re CODUPM slo's 6: fon cseins See ee es ebb ede eh edace saa’: 364,217 
Boring machine, wood, J. B. Higdon........... seeee 364,254 


.. 364,361 
.. 864,477 


Bottle cap, Brink & Ayers...........seeeeeee 
Bottles, sheet metal casing for, J. Jaeger.. «. 364,417 
Bottles, wiring corks in, B. Adriance............... 364,202 
Box. See Counter box. Music box. 
Brace. See Ratchet brace. 
Bracket. See Dental bracket. Fireworks brac- 

ket. 
Bracket, E. S. Hemmenway........ weseecceeeeee eee 364,514 
Brake. See Car brake. Itailway brake. 
Brick kiln, C. H. Frost ... .. er eeccoees 364,240 
Brick machifie, W. Burkman. ++ 364,395 
Broiler, A. M. Throckmorton - 364,612 


Broiler or toaster, reversible, A. A. Waterhouse.. 364,323 


Buckle, J. S. BOyd.....ccccceeccecccccseececcecceeeees 364,210 
Buckle, W. H. Hall... = 364,245 
Burglar alarm, H. L. Peck.. . 864,540 
Button, sleeve, J. Bulova. 364,212 


Cables, conduit structure for traction, W. Phenix 364,288 
Can or barrel holder, fluid, Ingraham & Crist...... 364,351 
Candies, machine for casting, C. H. Grebenstein.. 364,342 


Car brake and starter, G. B. Siccardi. . 364,310 
Car, cable railway, T. Breen...... « 364,393 
Car coupling, E. A. De May. - 364,494 
Car coupling, J. H. Flett.. « 864,237 
Car coupling, F. Heinz.... +» 364,513 
Car coupling, M. M. Hunt. «» 364,256 
Car coupling, W. A. Ladd . 364,421 
Car coupling, A.J. Miller..... ... « 364,431 
Car coupling, H. M. Morris..... . 364,598 
Car coupling, N. & R. Petersen. - 364,541 


Car coupling, W. Rutherford. 
Car, dumping, L. J. Woodhead... 7 
Car or track layer, railway construction, G. M. 


Car, sleeping, J. Auld 

Car spring, N. H. Davis. 

Car spring, W.C. Perry......... 

Car uncoupler, automatic, J. H. Flett.. 

Car wheel, M. Hardsocg % 

Cars, automatic coupling device for conne..ing 
heat or power conveying pipes of railway, J. 


Nelson & . 


Cars, displaying advertisements on, 


Carriage apron, G. E. Plumb.. 
Cart, F. H. Boni........ a 
Cartridge shell, P. Butler.............ccerecseeeees - 864,213 
Case. See Show case. 

Cement roofing, H. Frei............. 
Chain, ornamental, E. H. Dunham... 
Chair. See Adjustable chair. Invalid chair. 

clining chair. 

Check hook, W. R. Miller 
Churn, J. W. Boyd....... 
Churn, R. A. Shepherd.. 


304,276 
364,476 


Churn, reciprocating, J. D. Stobaugh. 364,383 
Churn, rotary, C. M. Donelson.... 364,398 
Cider press, H. P. Latham...... « 364,264 
Cigar bundling machine, H. Kautz. - 864,257 
Cigar holder, F. A. Fouts ~ 864,504 


Cigarette boxes, lighting device for, B. Lincoff 


Cigarettes, apparatus for delivering packages of, 


Kinney & Butler...... .......c. ce eeeee a 364,261 
Clasp. See Suspender clasp. 
Cleaner. See Stovepipe cleaner. 
Clock, electric, G. E. Mejer ..........0.seeeeeeeeeces 364,429 
Closet. See Sanitary closet. 2 
Cloth sponging machine, Keck & Geiger.. . 364,593 
Clothes washer, J.J. Turner.......... . 864,613 
Coal and ore jigger, G. Lauder........ « 364,265 
Coat and making the same, B. G. Corser.. « 364,219 


Coffee or tea pot, W. McTyre 364,597 


Collar fastening, horse, J. T. Rowlands « 864,375 
Collars, combined hook and clasp for horse, L. T. 
Anderson wee. 364,464 
Condition powder, J. W. Griffes. 364,408 
Confectionery, J. Barnes........ + 364,382 
Connecting rod, H. H. Meyer........-..sseeceesesees 364,536 
Cooking vessels, adjustable lid and drainer for, 


O. W. GOdKIN. ...... cece cece eee eee 
Cotton compressor, G. Taylor. : 
Cotton picker, W. H. Rohling.. 
Cotton picker stem, R. F. Spangen! 
Counter box, W. H. Stacy =e 
Coupling. See Bell cord coupling. Car coupling. 
Pipe coupling. Shaft coupling. 
Crusher. See Ore crusher. 
Cultivator, M. A. Eisenhour.. 
Curtain fixture, L. K. Strang... 
Curtain hanger, J. W. Dorrington.. arr 
Cutlery, machinery for grinding, R. Kampfe 
Cutter. See Sheet metal scroll cutter. 
Damper, stovepipe, G. W. Warner..............005 
Dead centers, means for overcoming, Fk. R. Ham- 


Decoy, J. H. Brinkop. iste ae 
Dental bracket, suspension, L. M. Mathews ....... 2 
Dental speculum, reflector, and check compressor, 

Combined, D. Genese.. ........cececceee soeeeeee 
Desk and seat, school, T. E. Hampton........ 
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Desk, school, J. M. ADDOtt..........csceecsecceeeceee 

Digger. See Potato digger. 

Dishes and other articles of table use, rinsing and 
drying device tor, M. Purvis........- . 364,602 

Dividers or calipers, J. D. Wilkinson « 364,561 


Door check, H. Walker...........0 ce. ceceeee © cee 364,616 
Door panel, L. Henkle...........cccccecceceseeeereeee 364,252 
Doors or windows, drip trough for, W. W. Pit- 

MOM esd s eaceece nce ret eles «» 364,434 
Draught equalizer, J. Dailey..... « 864,487 
Dredging apparatus, A. B. Bowers.. 364,571 
Dress supporting steel, F. P. Marsh.. 364,272 


Dyestuff, nitrosopheny!] blueJE.jUllrich 
Educator and puzzle, J. W. Ashborn 
Engine. See Pneumatic engine. Steam engine. 
Envelopes clasp for sample, P. H. Edwards. an 
Evener, five horse, R. L. Ray........++e+eeseeeeceeee 
Eyeglasses, Ga Nun & Parsons 
Feed rack, folding, J. W. Dunn 
Feed water heater, purifier, and circulator, G. HL 


. 364,320 
. 364,465 


WAtSOD ....... ccc ccc ce rece ctw cee ees e center eeee scenes 364,454 
Feed water heating and purifying attachment for 

boilers, G. H. Watson............ « 364,453 | 
Feeder, automatic boiler, A. Mayhew. . 364,534 
Feeder, stock, C. S. Walin.............64- . 364,557 


Fence making apparatus, W. A. Cochran 364,396 


Fence post, W. W. McCallip. ........... «. 364,427 
Fifth wheel, J. Finck, Jr.............eee0ee F «. 364,234 
File, paper, W. Jayne..........cccseeccceeeeeeeeceees 364,418 


Filter, water, J. J. Morris 


Firearm, L. A. Stave 

Fire escape ladder, EB. O. Roed..... © ..sseeeeeeeeee 364,546 
Fire extinguisher, automatic, C. D. Rogers. 364,299 
YWireworks bracket, C. H. Koster............ 364,263 
Fish tine reel, K. Gundorph.... 364,509 
Fishing rod, A. Huth........... 364,350 
Flanging machine, J. T. Macleod. 364,425 


Flour bolting reel, F. E. McMaster.. 2 
Forgings, machine for forming hollow, C. P. Hig- 


BINS... ccc ccesees ccseeees crete 
Fruit clipper, C. H. Curtis..... 
Furnace. See Boiler furnace. Gas furnace. 
Furnace for burning bagasse, J. B. Dunn........... 364,228 


Fuse, metallic, E. Tangye 
Galvanic battery cell, J. R. Hard ar 
Garment supporter, L.S. White.................00 364,387 
Garments, binding, R. S. Green oe 
Gas burner for heating purposes, atmospheric, A. 


Gas furnace, E. I. Clark... 3OA,215 
Gas lighting apparatus, electric, [. Fisher 364,235 
Gas motor, automatic, T. Backeljau 364,205 


Gas or fluids, connection of pipes for conducting, 


Gate. See Backwater and animal gate. 
Gate, J. J. Van Brimer.............eccecseeee seeceee 364,321 
Gearing, changeable speed, A. J. Martin........... 364,580 


Generator. See Steam generator. 
Geometric figures, device for laying off, W. B. 
GifFtHS.... 60... cece cece cc ee tees teeccerteescnes 
Glass articles, process of cutting very thin parts 
upon, 
Glass mould, H. Brooke... 
Glassware, manufacture of, D. C. Ripley. 
Grader and leveler, road, J. Skinner.. 
Grain and fertilizer drill tube, T. R. Crane........ 
Grain receptacle for self binders, loose, J. F. 
Steward.............seeeneee 
Graining machine, H. K. Hess 
Grate, H. Born 


Grinding mill feeder, E. L. Conklin......... ....... 364,485 

Guard. See Watch safety guard. Window 
guard. 

Guns, carriage for machine, T. Nordenfelt........ 364,366 

Handle. See Saw handle. 

Handle fastening, C. J. Zeitinger 364,330 

Hanger. See Curtain hanger. 


Harmonica, mouth, J. F. Stratton. 
Harrow, H. W. Alshouse. 
Harrow, J. «1. Barley.. 
Harrow, T. R. Crane... 
Harrow, sulky, N. T. Collins.......... 
Harvester, bean, P. & W. W. Rulifsor..... 
Harvester, grain binding, Miller & Ellinwood. 
Harvesters, butting attachment for, O. B. Col- 


Hay and manure forks, manufacture of, P.C. E. 
Uldall 

Headlight, W. Dutch.. 

Head support or 
SCHMIdt. 00.66. fesse se ssocteseesteess dieeseunce dees 

Heater. See Feed water heater. 

Hinge, J. H. Pierce.. 

Hog trough, E. B. Wo0d............cceeeeeeee 

Holder. See @an or barrel holder. Cigar holder. 
Pencil holder. Pillow sham holder. Rein 
holder. Soap holder. Trousers holder. 

Hook. See Check hook. Snap hook. 

Horseshoe calks, machine for sharpening, N. 


+ 364,290 
364,327 


NOWMAD...........ccccetsccceeencecennnnntsseceseees 364,280 
Horseshoes, die for forming sectional, J. B. 

FIAZUC. secs ssecevccreesssercccdeseccecsecesences 364,244 
Hose couplers, electrical contact device for, W 

F. Wamsley 
Hose couplers, electrical contact 

Wamsley & MCIntosh...........cc cece ceee ee es eee 


Hot water bags, filling attachment for, K. Ryan... ¢ 
Index, O. M. Dayton 
Injector, W. E. Dodge 


Insect trap, J. W. Madden............ssecceseesccees 364,359 
Invalid chair, folding, M. A. Hendricks. ane 

Ironing table, L. D. Rose.............sseeeeeeeee wee. 364,547 
Ironing table attachment, W. P. Dodson........... 364,580 


Jack. See Siding jack. 
Joint. See Universal joint. 
Key fastener, J. S. Randall.............ccceccseceres 
Kiln. See Brick kiln. 

Knife. See Pocket knife. 

Knitting machine, circular, Harley & Brenner.... 
Lace fastener, shoe, C. G. Postill 
Ladder, extension, G. Albee....... 


364,345 
- 364,294 
- 364,461 


Ladle, converting, W. R. Hinsdale 364,589 
Lamp, central draught, F. Rhind o- 364,438 
Lamp shade, W. E. Scofield - 364,805 


Lantern, tubular, R. A. Cobb (r). 
Lantern, tubular, D. C. Kline - 
Lanterns, globe lifting device for, C. L. Betts..... 
Latch and lock, combined, Budd & Sickels... 
Latch, door, E. S. Winchester.............. 
Lathe, J. W. See....... cece ee eee eee 
Lathe, wood turning, J. Rohlmann 
Lead ores, manufacturing sublimed lead pigments 
from, G. T. Lewis 


10,841 
. 364,420 

364,570 
. 364,574 


Life boat, J.C. Moore....... 2.2.2... 
Lightning rod, J. H. Schoonmaker.... 
Lint and dust excluder, J. T. Bright 
Liquids, raising, J. B. Harrison............ . 
Lock. See Permutation lock. 

Looms, mechanism for operating harness in, F. 


- 364,512 


WEB ALG oer ci Nnpdeiecie's tak dccean tuber bere cuuees 364,283 
Lubricator, Seck & Falk......... DeES wg Sees. teleseee see 364,878 
Malt kiln floor, T. Lewandowski...............006- 364,269 


Manual motor, A. M. Friend... 
Mash tubs, stirrer for, C. Zies 
Mask, baseball, R. Reach.... . 
Medicine package, H. M. Beidle: 
Milk, preserving. K. G. Dahl 
Mould. See Glass mould. 


- 364,406 
. 364,622 
« 864,543 
+ 364,623 
364,579 


Sign plate, embossed, A. Winkler. 
Signal. See Railway signal. 
Sleigh, Pratt & Chase 
Snap hook,’E. Bradley............ceeee 
Soap holder, revolving, Avers & Pease.... 
Sodium bicarbonate, process of and apparatus for 


« 364,572 


Moulding machine, sand, J. & J. H. Latshaw...... 364,355 making, H. SOlVay........cesecceecccssececes . 364,552 
Moulding machine, sand, Whitehead & Teetor. 364,388 | Sole edge burnishing machine, W. Gordon .. - 364,585 
Money till, H. A. Bierley 364,468 | Sound waves recording and reproducing, L. Bock, 
Motor. See Gas motor. Manual motor. Sewing ; soe 964,472 
machine motor. Steam motor. Sower, hand seed, W. E.'Love « 364,424 


Mower, G. H. Spaulding.. « 364,315 


Spinning machines, kink preventer for silk, T. H. 


Mowers, rake attachment for, C. F. Hamlin ~ 364,246 HOOD igs sicbe oc escedd aies cesses ae esdeesedoed cadens «.. 364,516 
Music box, E. Tuller ... 364,554 | Spring. See Car spring. Railway rail spring. 
Nail. See Wire nail. Vehicle spring. 


Needle blanks, machine for swaging, L. B. Miller. 364,274 | Steam engine, A. H. Messer.... 


Net for horses, fiy, F. S. Weaver..........ccceeeeees 364,455 | Steam engine, F. C. Roberts. 
Netting canopy for beds, etc., M. P.C. Hooper.... 364,415 | Steam generator, W. H. Farris 364,408 
Octave coupler, A. H. Hammond 364,410 | Steam generator, C. P. Higgins 364,345 


Oil on the surface of the sea, apparatus for dis- Steam motor, H. E. Doggett 


tributing, F. D. Montague. . 364,538 | Steel sheets, manufacture of planishea, J. G. 
Oil tank, measuring, W. T. Withers ........ ~ 364,326 BG@al Gelso cee seieed a aiiewees Secseseaaan sede iileeeves 364,568 
Ore crusher and granulator, Cristy & Bennett..... 364,480 | Stone, sawing, H. Young.........-....eeeeees 364,458, 364,459 
Organs, automatic air regulator for, J. W. Gilbert 364,243 | Stove and heating apparatus, vapor, X. Hanna.... 364,510 
Package fastening device, H. Inman.... . 364,352 | Stovepipe cleaner, B. W. Huey » 864,255 


. 364,567 
. 364,544 
. 364,298 


Pail, dinner, C. SS. Baron. 
Paint, rooting, J. I. Rice............. 
Paper folding machine, J. W. Porter 


Sucker rod adjuster, W. H. Downing. 
Sngar mass, moulding boiled, F. Scheibler.. 
Supporter. See Garment supporter. 


Pavement, J. G. Ketcham 364,594 | Suspender clasp, J. F. Molloy 

Pen, ruling, C. A. F. Orlob. . 364,282 | Suspenders, A. E. Overlock.............+2seeeeceeees 
Pencil, J. A. Crandall...... .. 364,220 | Switch. See Railway switch. 

Pencil holder, M. 8achs.......-....seeeeseeeeeeeeeees 364,803 | Table. 'See Ironing table. Sewing machine 
Pencils, etc., reversible tip for lead, C. W. Boman 364,473 table. 

Perforating machine, pin hole, H. C. Hansen...... 364,248 | Tank. See Oil tank. 

Permutation lock, J. Baum.............0eee08- .. 364,467 | Target, flying, Meyer & Hoag.. 

Photographic camera shutter, J. J. Higgins .. 364,413 | Teaching penmanship, device for, w.c. Hatcher. 364,249 
Piano action, D. E. Dopp.. . 364,399 | Telegraphic alphabet, W. A. Leggo..............06+ 364,356 
Piano damper, J. R. Perry..... .. 364,601 | Telegraphy, L. Bock, Jr 364,471 
Pianoforte hammer, A. Dolge..........ssseeeeeeeees 364,496 | Telegraphy, I.. Maiche 364,271 
Picker. See Cotton picker. Telephone transmitter, J. W. Bonta............006+ 364,405 
Pillow sham holder, G. S. Tompkins ............... 364,319 | Tennis rackets, construction of, E. J. Luce........ 364,596 
Pillow sham holder, E. W. Trenholm............... 364,385 | Theatrical stages, equipment for, J. Curry........ 364,221 
Pin connection, expansible, A. Gautier............ 364,584 | Thermostatic circuit closer,JW. S. Johnson . 364,518 
Pipe coupling, lead, J. Heber . 364,250 | Tie. See Bale tie. 


Pipe wrench, F. C. Sawhill Tinsel thread, machine for making, J. Derbohlaw 364,339 


Pitman or pump rod, J. F. Loomis....... .......006 364,423 | Tire, wagon, C. W. Richardson. 
Planing machine, S. A. WOOdS ...........eeeeee cues 364,329 | Tobacco upon laths, machine for stringing, D. S. 
Planing machines, guide for feeders for, A. Ram- YOUNCE Cf Al... ... cece cce ee eee ee cece eee eeeeeeaaeees 


stad 


Toboggan, A. A. Schroder 


Planter, check row corn, C. A. Anderson. Tongue for mowers and reapers, D. W. Dudderar. 364, 581 
Planter, corn, J. Stevens.. .. 364,317 | Tongue support, T. T. Cunningham................ 364,337 
Plastering, composition of matter for, M. Turly.. 364,555 | Tool, impact, J. F. Clement... 

Plow and seeder, combined listing, C. A. Conger.. 364,484 | Torpedo boat, A. P. S. Miller 

Plow, reversible, N. McLean............eccceseeeees 364,362 | Toy. J. Steiner 

Pneumatic engine, S. P. M. Tasker Toy, bell, W. BE. T. Mervrill....... .ccccecsecceccecees 
Pocket knife, C. Hollweg.........+6+ Traction engine, steering device for, L. P. & W. 


Post. See Fence pot. 

Pot. See Coffee and tea pot. 

Potato digger, J. W. Scott....... .. aaisjs eiaie's ae a taaassy 364,443 
Powder. See Condition powder. 

Preas. See Cider press. 
Printer’s blanket, H. C. Pfeil. 
Printing machine, cylinder, H. B. Denny.. 
Printing machine delivery apparatus, E. Nord- 


A. jHelphinstine.. 
Trap. See Insect trap. 
Tricycle, J. Bates: o...sseesseccdsswsseesescesecescescs 
Trough. See Hog trough. 
Trousers holder, E. Hauck.... 
Truas, C. Cluthe ve 
Truss, J. G. TLolland......ccccovcscecssecvccssvecseces 
Tub fastener, F’. A. Stegner A 
Tube. See Grain and fertilizer drill tube. 


Pulley, depression, W. Dunham Twine, etc., machine for making, G. W. Price..... 364,371 
Pulverizer, Frase & Cameron. Type form, T. Lanston..... seteeseeceseseseseeeeeeens 364,524 
Pump, lubricating, F. Keating Type forming and composing machine, T. Lans- 

Pump, oil, S. J. Eginton......... COME iets tebe wse es See Soe eke sees eases « 364,525 


Pump, rotary exhaust, W. Maxweil 


Type, producing justified lines of, T. Lanston, 
Punching machine, F. J. Slade.. i 


364,521 to 364,523 


Purse, F. H. Lieker Type writing machine, G. W. Hall.... 364,343 
Quicksilver, apparatus for saving floured, J. H. Type writing machine, F. X. Wagner. - 364,556 
RAG Mc scckccccdan decvaeded cuiteve coc scchacaesceses 364,372 | Umbrella or parasol, J. H. Amies.......... -....00+ 364,391 
Rack. See Feed rack. Umbrella ribs, machine for making [paragon, D. 
Rail. See Railway rail. M. Redmond rere reer rr rere rrr re seeeeeeeee 364,436 
Rail scraper and snow plow, E. B. Durfee.......... 364,230 | Universal Joint, G. P. Fenner 
Rails and chairs to metallic sleepers and the ends Valve, G. T. Wilson.........+++++6+++ 
of rails to each other, securing, J. Duffield..... 364,227 | Valve, steam engine, C. W. Barnaby. 
Railway brake, E. I. Reese 364,487 | Vehicle seat, J. Kauffman....... 


Vehicle spring, M. G. Bentley. 
Vehicle, spring, H. W. Pell... 
Vehicle spring attachment, S. M. Wier 
Vehicle wheel runner, W. A. Hyde.... 


Railway crossing, A. D. Lewis.. 
Railway rail spring, E. A. Olmstead 
Railway rail, street, E. Feige..... 
Railway signal, J. H. Armstrong... 


364,267 
364,432 
364,502 
364,204 


Railway switch, overhead, Samuel & Angerer. 364,548 | Vehicles, pneumatic apparatus for the propulsion 
Railways, conduit for cable, E. D. Dougherty. 364,500 of, S. P. M. Tasker 


Railways, conduit or bracket for cable, E. D. Velocipede, A. Burdess 


Dougherty. 364,499 | Veneer dishes, machine for making, J. T. Ferres.. 364,404 
Railways, grip carriage for cable, J. H. Dale 364,490 | Veneer, ornamental, W. H. Hoyt. 364,416 
Railways, grip for cable, J. H. Dale........ 364,498 | Violin, J. W. Pierson . - 364,291 
Railways, gripper for cable, G. W. Stewar 364,881 Walls, construction of, C. H. Frost..........' “364, 241, 364,242 
Railways, pulley for cable, E. D. Dougherty....... 364,498 | Wash board, J. S. Johnston - 364,419 
Railways, tension device for cable, J. H. Dale..... 364,489 | Washstands, attachment for, J. W. Childs... - 364,479 
Ratchet brace, G. M. Laforge 364,422 Washer. See Clothes washer. 


Watch barrel, F. Parker. 
Watch safety guard, J. Lehr. 
Water closet tank fiushing apparatus, G. C. Phil- 


« 364,289 


Reclining chair, adjustable, A. E. Palmer... 
Reel. See Fish line reel. 
Rein hoider, A. Cottrell 
Relay instrument, G. T. Woods. 


. 364,368 - 864,370 


364,528 


Flour bolting reel 


. 364,619 


Rivets, machine for setting tack, Cummings & 364,402 
Dion . 364,578 | Wedge for axes or other tools, @. W. Francis...... 364,238 
Rock drill guide, T. Murdoch 364,278 Weighing machine, automatic grain, KF. M. 


Gladish 
Wheel. See Car wheel. 


Rod. See Connecting rod. Fishing rod. Light- 
ning rod. 
Roller and towel rack, combined, F. W. Swigart.. 364,611 
Rolling ‘mills, shifting device for feed tables of, 
Ri. Wow Baileys iiiss ceisats sc cise 'sse sings tis ads ses beeswcesess 
Roof, metal, W. L. Heberling.. « 364,251 
Roofing, Iu. Henkle.............. 
Roofing, flashing for metal, L. J. Sagendorph 


Fifth wheel. 
Wheel, J. R. Little (1).......ccccceseceeeeeeeeseeeeees 


Wheel and axle, H. Q. Maurino 
Wheels, manufacture of metal, J. R. Little (r). 
Whiffletree, W. Southwick % 
Whip button and process of construction, L. M. 


Rudder for vessels, auxiliary, G. B. Ulrichs. 364,386 | Window guard, J. Sheehan... 
Ruffles, machine for making, F. Panse.... 364.369 | Window screen, L. H. Sholder 364,309 
Rule, tailor’s, A. J. Wuerfel. ...............eeee seen 364,620 | Window slide, Dill & Downey 364,224 


Wire nail, C. D. Rogers................- 
Wire stretching implement, G. O. Allen....... .... 
Wrench. See Pipe wrench. 

Yoke, neck, H. B. Leak... 


Saccharine liquids, purifying, clarifying, and dis- 
coloring, R. Viterbo 
Salt, separating sand scale, hard pan scale, and 
other impurities from, T. Higgin 
Sanitary closet, bedroom, C. Memmert.. 
Sash and shutter fastener, combined, H. i. Wes- 


364,301, 364,439 
364,564 


DESIGNS. 


Book cover, R. Major 
Bottle, F. M. Sterrett 


Sash balance, J. Cooney 
Saw filing machine, J. Sattes.. 


Saw handle, W. R. Towse.. Brush, C. E. ThOMpson............eeeeeeereeceeee cess 17,383 
Sawing machine, circular, Ss. “A. Woods. 7 Brushes, rubber pin plate for metallic hair, F. 
Scales, registers, etc., concealing mechanism for, FO AZN6 oie sé saieine a badd o's oe snes ete 00d's week ee oes eceee ties 17,372 
G. H. Chatillon Calendar, C. W. Snook 17,379 
Scoop, grain, T. J. Skillin.. Card receiver, Fie Berry 6 is. desde edss oss lee ss tse cevecs 17,367 
Scraper, wheeled, P. Deevy.. Carpet, EK. Fisher...... 7,368 to 17,371 
Screen. See Window screen. Carpet, H. Horan. + 17,873, 17,374 


Carpet, E. G. Sauer 
Carpet, C. W. Swapp.. 
Chain link, T. A. Shinn. 
Chair, J. Lueders....... 


- 17,307 
+. 17,382 
++ 17,378 

- 17,375 


Serew, drive, C. D. Rogers. 
Screw, jack, M. Reisch 
Seat. See Vehicle seat. 


Seeder, broadcast, T. R. Crane........... « 364,576 


Sewerage apparatus, house, W. W. Page. . 364,433 | Coffin trimming, C. A. Bailey.. + 17,366 
Sewing machine, W. Jackson we. 364,517 Glassware, ornamentation of, A. Snow, Ir «+ 17,380 
Sewing machine motor, W. H. Clayton... ve. 364,216 Railway rail, Wharton, Jr., & Samuel............... 17,384 
Sewing machine table, R. S. Looker . 364,358 Tile or centerpiece, A. OSborne............0008 eo eee 17,385 
Shaft coupling, W. Miller....... .. « 364,537 

Sheet metal crimping machine, G. C. Keen « 864,259 

Sheet metal scroll cutter, A. O. Kittredge.. - 364,262 TRADE MARKS. 

Shingle, metal, N. Green......... - 364,507 | Acid phosphate, T. Aspden.. ceeveeee 14,483 
Show case, Steinfield & Foust . 364,448 | Agalmatolite and other clay producing rock and 
Siding jack, E. Kerns............. ecccccccecccces eo eee 364,260 ground crude clay, comminuted, M. T. Warne.. 14,502 


© 1887 SCIENTIFIC AMERICAN, INC. 


Baking powder, Corbin, May & CO...........seeeceees 14,488 
Draughtsmen’s and engineers’ supplies and instru- 
ments, E. G. Soltmann........ ....cceeceeseeeees 14,501 


Dyes for cotton goods, black, F. P. Robinson Co., 

14,499, 14,500 
. 14,492 to 14,495 
14,482 


Flour, Herrick, Kirk & Co 
Furniture polish, G. H. Allen.. 
Medicinal cordial, A. Ebner.... 
Medicinal preparations for allaying hoarseness 

and irritation of the throat, C. F. Webber...... 14,484 
Medicinal preparation in liquid and pill form used 


as a nerve tonic, I’. E. & J. A. Greene............ 14,491 
Metal, compound for polishing and ‘cleaning, 

Matchless Metal Polish Company................ 14,497 
Oil, refined petroleum, C. Brewer & Co.............. 14,486 
Oils, lubricating, Bliven, Carrington & Co........... 14,485 
Packing for hydraulic and steam purposes, flax, 

Clinton Manufacturing Co.............ceeeeeeeees 14,487 
Preserved pulque, Mexican Pulque Company...... 14,498 
Snuff, fine-cut, plug, and chewing and smoking to- 

bacco, P. Lorillard & C0............sceeecceeeeee 14,496 
Tobacco, plug chewing and smoking, Fawcett Dur- 

ham Tobacco and Snuff Company... ............ 14,490 


A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will bea little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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JET PROPELLERS.—A DISCUSSION OF 


the efficiency of jet propellers forthe hydraulic propul 
sion of vessels, as compared with the screw. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 561. 


Price, 10 cents. Tobe had at this office and from all 
newsdealers. 


J. RAYNER, 


MAHOGANY 


Cabinet Woods ail Thickness. 


Foot Houston Street, E. R., ) 275 & 289 East 20th Street, 
New York. CHICAGO, ILLS. 


Edward P. Thonipson, Solicitor 
of Electrical Pat ents, 3 Beekman 
Write for testimonials and instructions. 


ELECTRICAL, 


Street, N. 


EXCELLENT BLACK COPIES of anything written or 
drawn with any Pen (or Type Writer) by the Patent 


AUTOCOPYIST “ex.... 


Lithography. 
AUTOCOPYIST CoO., 166 William Street, New York. 


Specimens 
THECOPYING PAD.—HOW TO MAKE 


and how to use; withan engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; how to apply. the written 
letter to the pads how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT, NO. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


E CHEAPEST AND BEST 


Wolo ENGRAVING: 


\. G7 PARK PLACE, NEW YORK: 


“ENGRAVING FOR ALL ILLUSTRATIVE AND 
‘ *- ADVERTISING PURPOSES 


Corrugated Copper Gaskets. 


Ye (patented), used in place of rubber or other 
destructible packings for connecting flange 
Ripes, cylinder heads, steam chests, etc. 

‘his gasket is not injured by steam, oil, or 
acid solutions. U.S. Mineral Wool 
Company, 22 Cortlandt St., N. Y. 


AND FINE GRAY IRON ALSO STEEL ] 


ALLEARY LE; 4 CASTINGS FROM SPECIAL 
NAS DEVLIN B €0.0 FW surua -APANNKe 
| THO LEHIGH AVE. & AMERICAN ST. PHILA. * 


ELECTRIC CONVEYORS.—DESCRIP- 


tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 


464. Price 10 cents. To be had at this office and from 
all newsdealers. 
Lists sent. 
N.Y. Machinery Depot, 
Od HAND MACHINERY sssasSies eos 
J Frankfort Street, N. ¥. 
NAVAL ARCHITECTURE.—AN _IN- 


teresting review, by Mr. R. Durcan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 589. Price 10 cents. Tobe 
had at this office and from all newsdealers. 


THE ONLY PRACTICAL | 
ELECTRIC MOTORS | 


R FAMILY SEWING MACHINES 


FLECTRO -DYNAMIC Co PHICK 
24, CARTER S= PHILADA, Pe 


ILLUSTRATIONS Drilling machine, multiple....... 119 | Mill engine................. .. (73 | Thermoscopic balance... ........ 134 | Balloon, Cole’s.............0e008 .. *1 ) Carrier for ash pans. ............. 
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Diaphragm, Microscope... 246 | Locusts, plague of.. Switch table, Durieu’s,........ ... 854 | Asthma in cage birds ws . 56| Cars, heating by gas.. Nilling machine, multiple. 
Digger, steam ...... 102 | Looms, take-up for.. Astronomical Congress, Par: ' 384 | Cars, heating by soda 181 | Drumine .. ................ 
Ditcher, tile, Potter's. 388 | Loop, safety, Dennis’. Astronomical notes.......... . 177 | Cars, heating by steam. } Drummers, tax on. 
Diver, Cartesian........ . Atlanta, cruiser... ... .. #321 | Cars, lighting by electricity. ; Dry plate holder..... 
Dogs, three breeds of. é Atlanta, search light Me 2372 Cars, railroad, lighting.. Duluth, what about ?...... 
Door attachment, Shewmaker’s. 5U M Table, extension, for cars........ 210 | Atoms, ring-shaped... ... 165 | Cars, railway, stove for. Dust guard for watch cases. 
Door check new . 51 Tablet and paper weight . .. 258 | Attempt, the annual.. ., 184! Cars, street, derailing.. *142 | Dyeing, mechanical........ 
Door securer............ . 370 | Machine, cold air........ ......... 178 | Tape measure, Fountain’s . 5 | Aurora borealis.. ‘135, 181 | Cars. tram, for S. America 264 | Dynamite, cruiser... ..... 
Dredger. hopper, improved 19 | Magnetism, experiment in. .. 312 | Telegraphy,. stone ...... Awnings, device POR See scot et ot ¥306 | Carbon, manufacture 212 : Dynamite, explosive effects 
Dredger, marine.. ae é Magnifier, water bulb.. ‘Telephone, toy... Carbonic acid.......... 24h | Dynamite gun.... .......... oe 
Drill, bench, Stearns’ 293 | Metalophone. the Tent, camper’s........ .. Carbonic acid production 4322 | Dynamite gun, lecture on......... 257 
Drill, coal or rock .......... . 162 | Microscope, toy. Tent pole and ventilator B Cargo, river, large......... 388 | Dynamo-electric igniting machn. *19 
Drill, rock, Ingersoll} .. ... 83] Microscopic objects, to mount. . 295 | Tether, improved.. Carpentry, struts and ties in. Dynamo, hand powet....... ..... #202 
Drills, grain, attachment . . 307 | Microscopic objects, various... . 247 | Thermometer, air. Balance. thermoscopic.. ....*134 | Carriage, steam. Newton’s. *55 | Dynamo, terminals of. 
Drills, Ingersoll.. easuse . 358 Microscopie projection............ 393 ' Thermometer, chemical...- Ballast quarries, working.........*312 | Carriages, fine Old........+.0ess...*15) | Dynamo, 8-light.. ... 
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Fads, James B.............. «+ 176, *263 
Ears, protection of. 
Eartb, living 
Earth, the living...... 
Earthquake, Charleston 
Earthquake in Europe 
Earthquake in Riviera 
Earthquakes.......... 
Eartnquakes, famous 
Eclipse. sOiar........... 
Egg carrier, Frazee’s 


Egg, mysterious. . 90 
Eggs, preservation of . 186 
Fight hours a day.. . 368 


Electric accumulators. 
Electric bells. Jensen 
klectric bleaching .. 
Electric-car lighting .............. 
Electric conductors, conduit, for 


Electric gas alarm. . 
dilectrio amp 


Blectric pen, cheap . 3 
Electric spark. autographs of... *845 
Electric street railways.. 184 


Electric transmission of power. *710 
Electrical experiment, novel,..,.*295 
Hiectricity,medical _...... ... 391 
Electricity, static. experiments. . 341 


Electricity, welding b ¥ 
Electro-mot or vs. cable . 
Electroplating flowers, etc. 
Electroplating with piatinum. 
Electrotyping app., hanger fo 
Employes, hints to ... 
Energy, conservati 
Engine, a large. 
Engine, caloric. 
Engine economy, 
Engine, fifty cent 
Engine, gas, Randall’ 
Engine, mi 
Engine. mill, compound. 
Engine, runaway of an. 
gine, spring wheel: 
mngine, Stationary. . 
Engraving on steel 
Engravings, copying. 
Envelopes, securing. 
Epiornis ... 
Escritoire, bon ton. 
Eskimos, the ..... 
Excavator, ballast. 


Exhaust mechanism . *98 
Exhibition, American, London.. 1387 
Exhibition, French..... .. 209 
Exhibition, industrial . . c+ Bie 


Exhibition of locks and keys 
Exhibition, Paris, 1889,... ... 


Expansion by heat.. 2 #38 
Expansion of solids and liquids.. *U 
Explosion. boiler ..... 117 
Explosion, boiler, remarkable... 3 


Explosion, bviler, theory .. 145 
Explosion, curious . 369 
Explosion, planing mill:: 87 
Explosions, boiler. causes 0 66 
Explosions, sawdust .. 181 
Explosions, water back. 228 
Explosive, a new ........ -*180 
Explosive mixture, new .. . 181 
Explosives, recent progress . 101 
Exposure preserves health . «. 29 
Express company’s liability. ve 826 
Extracts, flavoring... s « 829 
Eye camera ............ . 271 
Eye, effect of strong light o1 on. ... 152 
Eye glasses ........ ..-.s06 *163 


Bye, soundness, proving.... 


F 
Fabri2s, rubber, coloring... 


Facial transtigurator. . 90 
Farm, largest in the wor 160 
Fasting and poisons. 893 
Fatigue, professional 196 


Feat, incredible 
Feed water heater. 
Feed water regulator . 
Fence, flood, Buracker 
Fertilizer distributor. 
Fertilizer dropper 
Fertilizer, slag asa . 
fever, hay ‘ 
Fibers, electrified. 


Fibers, fine. to mak. « 298 
Fibers, separating. -, 88 
File, builtup..... -*104 
Filter, talcum ... . 40 
Fire ball, dancing 10 
Fire boat Geyser... . 149 
Fireeater,the ........ 10 


Fire engine, steam, new 
Fire extinguisher 

Fire extinguisher, car stove.. 
Fire grenades, hand ........ : 
Fire arm. Buzzini's.. 
Fires, large, New York.. 
Firemen, locomotive 
First story. scientific 
Fisnes, some new. 
Flanges of iron beams. 
Flannel. shrinkage of. 
Flask, Bologna. . 


Flax, retting, method. . a+» 168 
Flies, protecting animals from .. 312 
Floor clamp, Good: Bite Cates eons ¥291 
Flower, magic. . #279 
Fluatation...... 

pies, mixing 0 


fl 
KIy net, horse.. 
Fog, effect on electric ligbt:. 
Folding and pasting machine. 
Food sophistications 
Foot plate, two men on 
Force, conservation of 
Forts, steel, casting. 
Fountain, wash boiler 
Freezing mixture... 
Fruit development. 
Fruit gathe rer, Evans’ 
Fuel, liquid 
Fumigating, 
Fungi, edible 
Furnace, Backus 
Furnace heating... 
Furnace, hot air, 
Furnace temperature 
Furniture polish.. 
Furs, good prices f 


G 


Gaiffe, Ladislas A....... 
Galileo, monument to. 
Galvanumeter, simple 
Game board, novel. 
Gardening, Chinese. 
Gardens, botanic, of the worid. 
Garment and hose supporter. 
Gas alarm, electric......... 

Gas engine, Randall’s, 

Gas for ocean steamers. 
Gas, fuel, accidents with. 
Gas leakages, detection ‘ 
Gas lighting, improved system of is 
Gas motor patents 
Gas, natural, Findlay, O 
Gas, natural, Indiana.... 
Gas, natural. Wayne Co.. 

Gas pliers, Dahl's 
Gas power.... ........ 
Gas. water, value of 
Gas well, gigantic.. 

Gases, expansion of.. 
Gases. liquefaction Of... 

Gases, spectroscopic reactio. 
Gastric juice................ 

Gate, Gross’......... 
Gate latch, Pugsley’s, 
Gate, sliding 
Gauge, railway, change’ of. 
Gauge, water. accident to. 
Gauge, water Cheek’s...,... 
Gear for foot lathes Ee 
Geese Killed by lightning......... 
Geological survey of New Jersey i 


Geometrical proportion. eoeees BEB 
Gibbon, the............... ‘ *23, 
Glass. colored.. 405 
Glass, cut, how made......... lit 
Glass, plate, drilling holesin..... 65 
Glass’ tubes, cutting............0. 2u 
Glass tubes, breaking ae . 288 


Glass, Venetian................ 
Glass, writing on. 
Glass, yellow, substitute. 
Gluing up stock.. 
Gnats, musk scented. 
Gold, a nugget ot 
Gold, chloride of, to make. 
Gold, how exported... 
Gold. simple test for.. 
Goods, good, for Mexico. 
Grafting trees... ...... 
Grain drills, attachment. 
Grain, reaping, Hindoo . 
Grant relics, the 


Gun. dynamite. . 
Gun, dynamite. lecture on::: 
Gun forgings, bids for.. 


Grater, vegetable. 

{ Grates, place for.... ....:.. «- 196 
Gravity. specific, of liquids ...... *281 
Grease cup, Grout’s........ we. *51 
Grease spots. to remove...... 258 
Great Eastern ... ... ... - 9 
Greenhouses, air in 8 
Grinding machine, lathe center. *70 
Gun boats, new.. 408 


Gun, magazine, as a military ‘arm 330 


Gun, magazine, German 
Gun, Maxim ........... 
Gun. pop, living. 
Gun, steel, new. 
Gun, 110-ton, new. 
Gun, 110-ton, test o: 
Guns, De Bange Raden 
Guns for the navy, ne’ 
Guns, heavy, steel for. 
Guns, large, latest 
Guns, modern, weight 


Guns, steel, are they superior ? 


Gunpowder, improved 
Gurley, Hon. William. 


H 


Hair, superfluous, removal.... 
Hammer, water 
Hanger, for electrotyping app.. 
Harrow and pulverizer........ 
Harrow, Parker’s.. 
Hat brims, jack for.. 
Hat holder, travelers’ sie 
Hat protector, Hopkirk’s 
Hat, silk, to restore gloss to 
Hawk. plasterer’s.............. 
Hay fever........ ; 

ay frame.......... 
Hay rake, Spencer’s...... 
Health board president, ne 
Health, effect of exposure 
Health, how to promote 
Health’of European cities. 
Heat and solar light, effects 
Heater, feed water. 
Heater, sad iron ... 
Heating cars by ste 
Heels for boots and shoes. 
Hemp culture Yucatan.. 
Heterodon. black ....... 
Hides, preserving.. 
Holder. dry plate. 
Holyoke dam 
Home, decoration of.. 
Homes, own your own. 
Honey, medicinal.. 
Horse detacher, White's’ 
Horseg, baiky..,..... 
House, Harry Fenn’s.. 
How large does it appear ?. 
Hoyt, Oliver ............. 
Hydraulic jack patent, -- 
Hygiene, ancient... 
Hygrometer, the.. 


Ice, iMpUTe......... ---aeeeeees 
Ice, impur 


Ice palace, St. cau 
Impulses, morbid.. 


Injector. Penberthy.. 
Ink and water trick.. 
Ink changed to water 
Ink, invisible. 
Inks, invisible . 
Insanity, cure o: 
Insomnia, remedy 
Insurance company, 
Invention wanted. 

Invention, war and 
Inventions, agricultu 


, a8 Cause of disease,. 
Ice, impurities of............. ‘ 


11, 26, 42. 59, 74, 91, 107, 130, 154, 
170, 26-2, 218, 234,250; 266, 299, 314, 


380, 362, 


Inventions, buyers of.. 
Inventions, en engingerin 


vga 88 
170, 187, 202, a8 2B 
982) 299,'314, $30, BAG 382, 379, 
Inventions, mechanical. -11, 26, 


379, 409 
224 


ii, 26, 
ape 
Jos, 409 
59, 


91, 107, 122, 154, 299, 409 


Inventions miscellaneous. .11, 
14, 91. 107, 122, 138, 


1%, oe, 22, 218, 234, 250, 266, 282) 
299, 3 578, 394 


4, 330, 346, 362, 
Inventions, Eriesson’s 
Inventions of employes. 
Inventor, honor the .... 
Inventor, problem pote 
Inventor, rights of . 
Inventor wanted 
Inventors and Cupitalists, 
Inventors, chance for.. 
Inventors, encouraging. 
Inventors. important to. 
Iridium, electro deposition. 
Iron castings, flexible .... 
Iron. molten, transparency. 
Iron, Multum in parvo.. 
Tron oxide for polishing. 
Iron planer, new....,.. 
lron, protection of.. 


Tron, protection of, new “Process. 288 


Iron, sad, self beating 
Iron, to melt in a moment 
Iron works, Continental... 
Ironing board, Maris’. 
Ironing machine. hand. 
Islands of the Pacific.. 
Tsochromatic plates 


Items of interest..305, ae 353; § 


Ivory, artificial... 


Jack, hat brim................. 
Jar for butter, Hinman’s 
Jetties in a storm.......... 
Jeweler. ideal........... 

Jewels, crown, of France. 
Journa)s, Chinese...... 

Juice, gastric.. 
Jumper, u great. ee ee aieee 


Kaleidoscope...............0.5+ 
Kieselgahr in fanning. : 
Knob, old fashioned. . 


L 


Label holder, Brophy’ S.. 
Labrador,,........ .. 
Ladder, step, folding. aera 
Ladder, step. Macnider’s 


26, 
154) 


451 
Lambrequin support, adjustable. eee 


Lamp, are, simple. 
Lamp, electric .. 


31 
Lamp, incandescent, rarefaction es 


Lamp, oxy hydrogen, new. 
Lamp post, Diall’ 
Lantern, magic, toy.. 
Lantern slides, dry plat 
Latch and lock. Adam’s 
Latch, gate, Pugsiey’s.. 
Lathes, center grinder. 
Lathe, the house.... 
Lathes, gear for..... 
Lava beds, Connecticut. 
Lead, bar, for temperin, 
Juead tree. 
Leaf, sensitive. . 


Lenses of Lick Observatory Aa 


Letter box, Bush’s.. 

Letter plate, Kimbaii’s © 
Letter tubes, pneumati 
Letters, sealing. 


Life boat, new.. 


Lift for Eiffel tower. . 
Lifter, pan. Germond’s). . 
iffusing in studios. 
Light, law of renecHons: 
Light, magnesium. . 


Light, 


Light, polarized. . 


Light, search, Atianta = 5 
‘effect on the eye.. 
Lights, northern, the 


Light, stron, 


Penholder tip 
Pendulum, movin: 
Pendulum, near! 


Perpetual motion 


Petroleum in 


Pen, electric, cheap.. 


Pepper, new aduiterant Of.. 


Perry, Dr. William 
Petreleum, American 
Petroleum, Amsterdam.. 
Pi 


Zs pnotaraptires 
perfect. « 223 


machine. 


t 


Lightning, geese killed by... . 360 | Petroleum solidification. 
Lightning, protection trom. . 111} Phosphates from rock.. , 
Lightning rods.............. . 194} Photographic ex posures.... 
Lime juice.. . 195 | Photographic notes.......... 
Lime kiln. carbo nic peid” = ¥322 

Liquid, transformation.. - ,10 | Photographs on glass... 
Liquids, expansion of *71 | Photography, medical. 
Liquids, magic .. .... 10 | Photography, new application 
Liquids, momentum of. *339 | Photography of pendulum.. 
Liquids, movements of.. -.276 | Photography, phosphorescen 
Liquids, specific Bravity 0 of. -*281 | Phtbisis, treatment of.. 
Lives, two useful....... 64 | Picture exhibitor..... 3 
Lock, Boyce’s....... .*338 | Picture frame attachmen 
Lock, oar, Tompkins’ -*3:8 | Piles driven by dynamite 
Locksand keys. exhibition of.... 248 | Pine or horn snake....... 


Locomotive engineer, editor, ete 180 
Locomotive firemen. 3+ 

Locomotive inertia. . 
Locomotive swivel bogie. 
Locomotive, three cylinder . 


Locomotive, toy 


Locomotives, road. early. 


Locust tree bark 


Looms, take-u 
Loop. safety, 
Lubricant, a 


Machine, @ costly..........ese.eees 
Machinery, Hn bel of i 


Machinery, link 


Magnetism, experiment in 


Magnifier, water 
Mabogany, early 
Man, a strong 


Man and the wild animal.... 
Man, armless, accomplishments. 


Manganese 
Manganese steel.. 


Map engraving Wax. 


Marble, Texas . 
Marshes, Pinsk 


Match and cigarette box 
Mechanical foolhardiness. 


Micrpasone. showing perspectve. 4318 


Microscope, toy. 


Microscopic notes * 
Microscopic objects, mounting. 

Microscopic projection : 
Milk, asses’ diet......... 
Mill engine, compound. 
Mill engine, cylinder... 
Mirrors, convex, etc. 
Mitis............- 
Moisture in rooms. 


Monteamiere Tadee 
Grant 
Monument to Gali. 


Monument, 


Moon, shadow 0: 
Morgue at Paris 
Moth destroyer. 
Motor, hot air. 


Motor, water, Lucier’s. 
Mother-of pearl fishery 
Mower, improved . 


Mule killer, Florida. "#158 | pump. Van Pelt*s 
Multicycle, military... 87 ae 
Museum of Confucius. BS Bumps, great... 


Music baton, electric. . 
Mustiness, to prevent 


Nail machine.... 


Natural history notes.. 
Nautilus, submarine boat... é 
Naval and military industries.. 
Naval bureau. blundering in.. 


Navy. amet loan 
Nazo 


Nocdiea io floating. - 
Negatives, varnish for. 


Nerve tester 


Nervous patients, treatment. .. 


t, fly. horse... 


Netting, wire, ee 
New York, defense of.. 


Niche sight a ordnance 
Nitro-glycerine, effects 
Nitrogen, absorption o. 
Nitrogen, fixation of. 


Nordenfelt boat 
Notebook holde: 


Oar lock, Tompkin: 


Oars, steel....... 
Obernetter, J. B.. 


Objective, to diminish power... 
Observatory, Lick , 
Observatary, Naval, work ie 
Occupations, hygiene of . 
Ocarina. .......... 
Octopus, catching the 
Officers, change o. 

Oil. assimilation of. 


Oil cup, Todd’s 
Oil, drop, how to 


Oil'for boots and shoes.. 


Oil from seeds 


Oil of wintergreen, suppl 
Oil, peach kernel pply. 


Oiler, improved.. 


Orange seed, kille 


Ordnance, night 


Ore crusher, improved.. 
Ores, silver, treatment.. 
Organ tuning by telepho 
Organic matter, meta! lizatio; 


Outlining tool... 


Oversight, a serious. 
Oxygen in vital phen 
Oxygen, preparing. . 


Oyster shells for 


Pace, average length of 
Pack pk ing for piston heads.. 
wu 


Locusts, plague of.. 
for. 
enn 


Pitcher plant, the. 
Pivots, balance. 
Planer, iron, new. 


Plants, modificatio 


Plates for Wimshu 
Plates, interferenc 


bulb.. 


Polarisco; 
Pole, vehic 


Polish, furniture.. 
{| Polyprism, the... 


Porcupine, the. 


Porpoise. mechani: 
Postai 


Power, electric tra 


Prestidigitation 
Printer’s chase 


Prizes, industrial, 
Profit, margin of 


Propeller screws. 
Proprieters and fo: 
Propulsion, steam, 


Pump actuated DY, 


Puzzle, a 
Puzzle marble. 
Pyro stains,rem 


Rackarock, mixing. 
Rafting boon pin 
Rail joint, Siegel. 
Rails repairing. 


Railroad, inclined. . 
Railroad signal 


oO 


Railways, wooden, 
‘cleanse Rainfall, ‘precipita 
Range and heater, 
Raspbery wine 

Rats, exhibition 
Ray, the green 
Recipes,“usefw 
Reel, lead pipe. 
Register, accoun: 
Regulator, feed w: 
Rein protector.. 

Reine Regente, cr: 
Reis Philipp... 
Relics, Grant.. 

Resins, varnish. 


y 
sight or. 


can 


Rheumatism, cure 
Rhinoceros in the 
Rings, paper.. 


Roach. x Anne 


Pipe. smoking, Schramm’ 
Pipe, steam, break in . 
Pipes, steel, making... 

Pipes, waste, clearing. - 
Piston,head for steam engines. 
Piston head packing.. 


Planets, three, visi 
Planing. mijl expiosion. 
Plans, British Admiralty, 
Plant life, chemical action 
Planter, corn, Kendall’s 


Plants, potted , watering 
Plants, preser vation of. 
Plaster for interior wor 


Platform, car. safety. 


for microscope 
cle, Ryan’s........ 
Poles, wooden, preservatio 


Porcupine ant eater . 


age stamps, how to carry 
Powder charge. largest. 
Power, distribution of.. 


Prints, bromide, washing 
Prism, the.......... 


Projectiles, chrome steel. 
Promotion by senivrity 
Proportion, geometrical 
Propulsion of vessels. . 

Pulley, friction clutch... 


Pulse glass..... .... 
Pulverizer and plow.. 


Punching and Shearing} 
Pup, tenacity of life in 


Rails, steel, capacity 
Railroad cars, light! ng. 


Railroad station indicator. . 
Railroad ties, endurance.. 


Railways, street, electric. 


Rake, bay. Spencer’s.. 


Resistance coils, polarization ... 
Revolving table, substitute 
Rheostat, improved sa saci pees é 


Race, yacht, ocean. 
Roach’ J 


m of. 


rst mac 
e. photo. 


use of.. Platform, rollin *8 
Rielaiaaes ore Platinizing metals. 169 
33 | Platinum, electroplating wit! 132 
168 | Platinum ores....... 164 
52 | Pliers, gas, Dahl's... § 
: 271 | Plow and pulverizer 35 
- 311 | Plow, Babeock’s. *185 
wats - 386 | Piow, Neville’s.. 
- 293 | Plugs, fusible, boiler. 
275 | Poivrette. . 
-,228 | Poke, animal.. 


ical .. 


nsmission of.. 


Power, water and steam, cost.... 309 


‘393 | Printing block, Hawke’s.. *50 
-,193 | Printing plates from photgraphs. 321 
-*399 | Printing. sun 90 
- *03 | Prints, yromide, stripping 385 

*89 97 


French 


remen. 
direct 


waves 


ity. 194 


N Pyrofuxin in tanning.. 
sie bae.caseaasecewe *290 
isl Q 
++ $0 | Quality, not quanti 
” uarries, stone......... 
area “ 145 uicksilver for production 


R 


+g | Rabbit pest, Australia............. 204 

Ps ae 457 Rack, clothes....... ... 194 
192° 368 Rack, clothes, Marsh’s. « ¥194 

? 961 Rack wagon, Edwards’. 2258 


of U.8. 


of U 
ting. 


Yo 


for 
parks: 


minous.. Roaches. to kill 
Palace, tee, St. Paul... 55, 262 | Road roller, steam : 
Palladium, chloride, paper. ..876 | Roburite, explosive.. -*180 
Palm, royal.... . ree ..¥391 | Rock drill, Ingersoll. . *83 
Pan lifter, Germond’s... .*258 | Roller, road, steam «342 
Paper, asbestos... Rolling contact..... . 899 
Paper, India ........ Room ornament, crystal. 10 
Paper statuary.. Roosevelt, H. L....... .. 49 
Paper to adhere to metals 5 Rope, wire, working load 53 
Paper turning yellow..... & Roses for small garden: 68 
Paper, wall, test of -. 296 | Roses, s hygroscopic . . *56 
Papier mache.. - 781 ugh-s . 876 
Papyri. Vienna. 2 373 | Rubber fabrics, coloring. . 885 
Paris 1, viens... 1889. . *377 | Rubber, to fasten a iron.- . 305 
Paste for labels .. 68 ; Rubies, artificial . . 8B 
Patent bill, obnoxious, defeat ‘of. 64 Rugs, Persian ... . 1 
Patent, driven well, sustained... 352 | Rupert’s drops . 56 
Patent, hydraulic jack hole wales Siveis 89 | Rupert’s tears.. . 181 
Patent law design:. : .. 28 | Ruskin vanquished 262 
arent, law system.. .. 184 | Russel, Colonel. . . 885 
Futent laws, annual attack on... 16 | Rust on steel.. . W 
Patent laws, centennial of.. 160, 213 
Patent nullification, revival of... 16 s 
Patent office........... 60. cose 282 
Patent office, work of . . . 116 | Saddle tree, Palmer’s. 
Patent rights, nature of. .. 273 | Sad irons, heating 
Patent system protect the....... 69 | Sailors, present condition 
Patents. commissioner of new... 249 | Salamanders, live.. 


Patents, decisions relating..to.164. 212 


Patents, gas motor.. 
Payment by the how 
Peach kernel oil... 


Peach stoner, Smi' 


Salicine crystais.. 
258, 357 
.. 960 | Salmon hatching.. 
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Salicylic acidin bee 


F eap of the. 
Salt for removing sno 


Sash fastener, Abrams’........ 
Saturn and delta geminorum..... 
Saturn and Venus. conjunction.. 320 


Saw, drag, Coxe’s......c...cceeeeee ¥200 
Saw gummers, emery -*180 
Sawdust explosions . 181 
Saw filer, Satte’s.. + 408 
Seales, beet........ « *23 
School, manual training. . . 180 
Schools. trade........ . 186 
Science, Amer. Association...... 294 


Science in toys.25, *40, *56, *72. *89,*105 
+120. #198, *246, *829, cee 
Siemens. Dr. Werner.. 
Sciences, National Academy... 
SOLENTINIO AMERICAN, 


A. & B. 


Scorpion. whip. 
Scraper, fiexible.. 
Screw, set, safety 
Sea field work.. 
Sea lions, Central Park.. 
Seasickness, remedy, _ 
Seed sower.. Sees 
Seismographs.. 
Severn tunnel. 
Sewage, dried.. 
Sewer pipe trap, Pietsch’s. 
Shaft holder, Spennebere... 


Shaft, to cast a box on. 7 
Sham fighting shams - 208 
Shark, rilled -*130 

heep .......... 289 


Sheep shearing table 
Ship Great Eastern .. 
Ship of war Colossus 


Ships of war, British. 
Ships steel, casting... 
Shipping, present con 
Shoes and boots. oil for. 
Shrub, hoar frost_. 
Shutter, camera, 
shuttle: cushioned, re 
Signal, railroad. .. 
ilver nitrate, stains. 
Silver ores, treatmen 


Pw, 


Silver tree 10 
Siphon.. #25 
Sueleton i in 90 
Skeleton industry ...... 228 
Skin, absorption hrough. 213 


Slag as a fertilizer 


Slag. crystals i in.. 403 
Sleep. position during..... . 241 
Sleepless, remedy for the. « 203 
Slumber for five years... .. . BI 
Smell, sense of, delicacy of. -» 401 
Snails, strength of.. ‘e . 137 
Snake. @ poisonous.. . 85 
Snake, pine or thorn...... «#859 
Snakes, remarkable family. ne | 
Snow, melting,........... ...5.. . *4 
Snow melting apparatus.. 40 
Sodas, natural, of West... - 408 
Sodium, Castner method. » 129 
Soil, organic matter 293 
Solder, making. . » 872 
Soldering copper. Satie 19 
Soldering head on screw - *38 
Soldering mixture. .. 7 
Solid and fluid, rotation of 229 
Solids, bulk Aer - 211 
Solids, expansion of. - *7 
Something else coming.. - 182 
Spiders, a family of... .... - 280 
Spiritualism, investigating 400 
Spodumene crystals.. «290 
Spool holder, Clarke’s. 226 
Spring for watchcases.. « *35 
Stains, nitrate of silver. - 163 
Stains, pyro. removal.. - 889 
Stamper battery, gold . + 230 
Star Ol. sevedeitaesc «+ AT 
Stars, binary, masses... . 2 
Stars, evening, trio of.. 1 
Stars’ number in univers . 257 
Station indicator for cars. #11 
Statuary, paper............ 2M 
Steam and water power, ¢ 309 
Steam boiler, Chapman’s #34 
Steam carriage, Newton *55 
Steam engine, Rochow’s *265 
Steam engine. stationar ¥306 
Steam fire engine, new *Q 


Steam heating of cars . 
Steam jets, attraction b 
Steam pipe, break in. 
Steam power, hiring, 
Steam propulsion, 
Steam road rolier.. 
Steam torpedoes.. .. 
Steam trap, car heating . 
Steam, use of.... 
Steam users, useful facts for. 
Steam vessel, fastest, 
Steamer, a remarkable 
Steamer, fastest...... 
Steamer, Inman, new. 
Steamers, ocean, gas for 


Steamers, ocean, size of - 289 
Steaming vs. funiigating - 20 
Steamship economy.. = 213 
Steel, aluminum. 3 228 
Steel armor plates, bids 2 2B 
Stee] boat for Stanley..... «¥156 
Steel converted into copper -» 10 
Steel, manganese. .... 2 B 
Steel oars .... ... +. 872 
Steel pipes, making. «. 244 
Steel ships, casting.. 309 
Steel, tempering.. 392 
Steel works, Krupp’s, etc. 85 
Stem for watches..... *6 


Stone, building. supply of . 
Stone, decay of. 


Stone, grano-metallic.. 168 
Stone, Gen. Chas. P .. 84 
Stool and bustie combined. *36 
Stool, milking, Cowan’s. ¥195 
Storm, a notable.... 20 
Storms foretold by insects 260 


Stove, Bekofsky’s.. 

Stove, Birnbanm’s.. 
Stove for railway c: 
Stove for ships .., 
Stove pipe collar. 

Stoves, cooking at 
Stoves. soda 
Strawberry wine : 
Street railway traffic, N 
Strength of material .. 


Stum 
Suez 
Suez, through at wail 
Sugar. beet, process. 
Sugar cane cutter . 
Sugar in the blood.. 
Sugar process, new. 
Sun ciuster, life iha. 
Sun, duration of the.. 
Sun, eclipse of......... 
Sunshine, power of .. 
Surplus, government... 
Swimmers, hintsto .... 
Switch table, Durien’s.... 


T 
Table for railway cars 


Tablet.and paper weizht. -*258 
Talcum filter.. . 40 
Tape measure, Fountain’ 8. ~ *5 
Tax case, drummer's. . 323 
Tax on drummers. . 360 
Tax, State. on drummers . » 303 
Tea adulteration 384 


Telegraph wires in New Orleans. 309 


Telegraphy steno........... .. *310 
Telephone and infection. .... ... 144 
Telephone, Bell, suit. 113 
Teiepbone Company, Bell .. ...- 1 
Telephone diaphragm vibration. . a3 


Telephone, exchange, Boston ... 
Telephone, inventor of........ 2 
Telephone litigation........ 
Telephone wires improved. 
Telephone suits, Bell.. 
Telephone, toy.. 
Telephony, sea 


Thawing earth 
Thermometer, sir.... .. 
Thermometer, chemical: 
Thermoscopic balunce. 
Thill coupling.. 

Thiil couplings, ‘Torrance’ ‘Ss. 
Things worth knowing.. 
Thirty-three years ago.. 
Ties, railroad, endurance 
Tile, ditcher, Potter’s. 
Tile, furring, Snell's. 
Timber bunk, Danielson’ 
Tin from cuttings 
Tin, modern uses of 
Tin tree.. . 
Tobacco pianter, Simmon’s 
Toboggan, cheesebox ... 
Tool, combination.. 
Tool for squaring, ete. 
Tool, outlining 

Tool’ wrench. parhawk’ 
Top, aerial.......... 
Top. Cheval..... 
Top. magnetic.... 
Topsail, furling 
Torpedo attacks, projection. 
Torpedo boat. Berdan 


Torpedo boat Destructor.. 3, “168 
Torpedo boat, dynamite gun. 4137 
Torpedo boat, fastesi...... » 
Torpedo boat, remarkable . 309 
Torpedo boat. swift...... 370 
Torpedo, effect on ironelad -*136 
Torpedo fleet. British. . - 401 
Torpedoes, steam........ - 164 
Torpedoes and torpedo boa 185 


Torpedoes, power of.. 
Tower, Eiffel, lift for 
Toys, science in.. 
Traction cable covert 
Traction, electro-motor 
Trade with Madagascar 
Tram cars for $, Ameri 
Transom lifter, Walker’s 
‘Lrap, plumber’s. 

Trap, steam. car heati 
Traps, drain pipe 
Travelers, commerc! 
Tray, child’s...... 
Tree 


Tree, ri 
Trees. old, ‘to graft. 
Trees. shade, protection. 
Tromp. laboratory. . 
Trousers stretcher. 
Trunk, Robert's, 
Tub or cask. improved. 
Tube, Geissler... 

‘Tubbs, glass, breaking... 
Tubes, spiral fracture of”. 
Tubes, trim ming ends of, 
Tuning peg. Vielin.. ... 
Tunnel, Hudson River - 
Tunnel, Severn ..... 
Tunnel, St. Clair River. 
Tunnel, Thames, new 
Tunnel, the longest...... .. 
Tunnel work, remarkable. 


Turkeys, small race of,. 
Tyndall, retirement of. B28 
Type writer, Hammond. 


‘l'ype writer, the first. 


Umbrellas 
Upheavals, singular. 


Vv 


Valve, metal, Smith’s.... 
Varnish, creeping of .... 
Varnish for ironwork.. 
Varnish for negatives . 
Varnish resins . 
Varnishing glass.. 
Vegetable grater 
Vehicle brake 
Vehicle pole, Rya: 
Vehicies, to nang.. 
Ventilator, Henry’s.. 
Vessels, » propulsion 0. 
Victn misplaced confid 
Violin 2uning peg 
Vulcabeston.. 


w 


Wagon rack, Edwards’., 
Wagon stake, improved 
Wall paper, test of.. 
War and invention 
War ships, British. 

War ship Colossus.. 

War vessels, U. Ss. d 
Warbler, our............00e 
Warts, how to cure 
Washing machine... 
Watch diais, printing 
Watch for the biind...... 

Watch industry, ‘America: 


Watch stem, Schimmel’s *6 
Water and steam power, o cost... 309 
Water back explosions, . 28 
Water cartridge .... 233 
Water gas, value 328 


Water gauge, Accisent.t to. 
Water gauge, Cheeks’... 
Water hammer. 
Water motor, Lucier's.. 
W ater, muday, clarifying. 
Water, spheroidal state. . 
Water supply, extensive.. 
Water supply trom driven wells. *95 
Water supply, New York 7851 
Water tower, Sheepshead Bay. 58, HS 
Water-weed, American .. 
Water wheel, Turkish 
Wealth, what is? ..... 
Weather vane, Reynold‘ 
Weather st rip, Allan’s.. 
Weaving, Navajo.... 
Welding by electrici 
Welding without fire 
Well, gas, gigantic . 
Well patent sustaine 
Wells, artesian. . 
Weils, deep, two 


Whale, 145 horse powe 


Whales, sixty captured. . 4 
Wheel), water, Turkish.. - *63 
Whetstones....,...... .. 376 
Wnhetstones. artificial.. - 240 
Whiripool. magic . 10 
Whitworth, Sir Joseph.. 80 
Whooping cough 72 
Willow boxes, German.. ~ 24 
Wine, export. Erenenyy 288 
Wine, \aspberry.. 292 


Wire, “annealing 
Wire, basket, convertible. 
Wire netting machine 
Wire rope, working load 


Wires, telegraph, in N. Orleans.. 309 
Wires, telephone, improved ..... 87 
Woman, an aged .......cceeeree vee 


Wood filler, x heeler 
Wood, how made...... 
Wood measuring rack as 
Wood, preservation of by lime... 17 
Wood ‘pulp industry, Norwegian.. 149 
Work, incentives to better . 378 
Worktnen, not fuily employed 


World, celestial 
Worms. « shower of. S41 
Worms, cotton..... ... 341 


Worms, cotton. myriads of. 
Wrench, improved. . r 
Wrench’ tool, Sparhawk's, . 


Writing blood oat ne todo -. 90 
Writing, iconomatic.......... .... 56 
X: 

Xylophone, the.....................7120 
Y 


Yacht race, ocean... 
Yacht, snow. Dakota. 
Yacht, Vanderbilt’s, 
Yankee craze. latest 
Youmans, Prof. E. L.. 


vA 


Zither, the .. 
Zootrope, the. 
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Davis’s Valuable Technical Treatises 


The Manufacture of Leather: Being a Description of 


all the Processes for th e Tanning, Tawing, Currying, Fin- 
ishing, and Dyeing of every kind of Leather; including 
the various Raw Materials, the Tools, Machines, etc., to 


which are added Complete Lists of all American Pa- 
tents. By Charles’. Davis. 302 engravings and 12 sam- 
ples of Dyed Leather. 8vo, 824 pages, . ‘ $10.00 

‘The Manufacture of Paper: Being a Description of 
the various Processes for the Fabrication, Coloring, and 
Finishing of every Kind of Paper; including the Raw 
Materials, 'I'ools, Machines, etc., to which are added 
Complete Lists of American Patents. By Charles T. 
Davis. 180 engravings. 8vo, 608 pages. . ‘: $6.00 

A Practical Treatise on the Manufacture of Bricks, 
Tiles, T'erra-Cotta, etc., including Common, Pressed, 
Ornamentally shaped and Enameled Bricks, Drain 
Tiles. Sewer Pipes, Fire Clays, Fire Bricks, ‘'erra-Cotta 
Rooting, Flooring,and Art Tiles, Mosaic plates, imita- 
tion ef Intarsia, or inlaid surfaces, etc. y Charles T. 
Davis. 228 engravings andé plates. 8vo, 472 pages, £5.00 

A Treatise on Steam Boiler Incrustation, and Methods 
for Preventing Corrosion and the Formation of Scale. 
By Charles T. Davis. 65 engravings. 8vo, 141 pages, $2.00 

tT ne above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the 
wor'd. 

("Our new and enlarged Catalogue of Practical and 
Screntific Books, 95 pages, 8v0, and our other Catalogues, 
the whole covering every branch of Science applied to the Arts. 
sent free ana free of postage to any one in any part o; 
the world who will furnish us with his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philndelphia, Pa., U.S. A. 


TWO NEW VOLUMES 
OF THE 
VAN NOSTRAND SCIENCE SERIES. 


NOTES EMBODYING RECENT PRACTICE 
IN THE 


SANITARY DRAINAGE OF 
BUILDINGS. 


With memoranda on the cost of Plumbing Work. 
By WM. PAUL GERHARD, C.E. 


THE TREATMENT OF SEWAGE. 


By Dr. C. MEYMOTT TIDY. 
Abridged from the Journal of the Society of Arts. 
18mo, Boards. Price 50 cents each, 


D. VAN NOSTRAND, Publisher, 
23 Murray Street, New York. 


VALUABLE P AT EN T FOR SALE. 


For particulars write ‘to the ADAMSON CO. (Agents 
for Selling Patents), Muncie, Indiana. 


ALKALOIDS AND OTHER CRYSTAL- 


line Bodies.—Identification of by the Microscope. By A. 
Percy “mith, F.C.S. With 50 figures of microcrystals. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
545. Price 10 cents, To be had at this office and from 


all newsdeglers. 
FOR SALE wast Hogsteriy; aigniteroes 


‘Address J. H. SMITH, Little Rock, Ark. 


OF THE 


Scientific American 
The Most Paaids Caestine Papa in the World. 


Only $3.00 a Year, including Postage. Weekly. 
ad ‘Numbers a Year. zi y 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Muchinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present itin an attractiveform, avoiding as much as 
possible abstruse terms. ‘To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in. 
every community where it circulates. + 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERT- 
CAN wil: be supplied gratisfor every clubof five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drasts, etc., pay- 


able to 
MUNN & CO., 
361 Broadway, New York. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the Sci1ENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN and SUPPLEMEN® for 
one year. This includes pcstage, which we pay. Remit 
br vostal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York, 

CS FOR 

THE 


PECK’S PaTENT IMPROVED CUSHIONED EAR DRUMS Perfectly 
Restore the Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
illustrated book with testimonials, FREE. Address orcallon 
F X, way, New York, Mention thia paper. 


| LE Ss Instant reliéf. Final cureand never 

a retarns. Noinaelicacy. Neither 
knife, purge, salve or suppository. Liver, kidney 
and all bowel troubles—especially constipation—cur- 
edlikemagic. Sufferers willlearnofasimpleremedy 


tree, by addressing, J. H. REEVES, 78 Nassau 8t,N. ¥. 


tainin; 


===: RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Vatve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth- 
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May llth 
and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this countr; 

FARREL FOUNDRY AND MAC > 
COPELAND & BAUCON, Agents, NEW YORK. 


and England. . 
INE CU., Manufrs., Ansonia, Conn. 


ORNAMENTAL DESIGN, PRINCI- 


ples und practice of.—By Lewis F. Day. The second of 
a series of lectures on this subject, discussing the lines 
upon which ornament can be distributed. With 5 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 589. Price. 10cents. To be had at this office 
and from all newsdealers. 


Encyclo- Diamond Book free, 
pedia of Drills and 2sc. for 
goo Engrav Lightning mailing it. 
ings of Hydraulic American 
WELL WELL Well Works, 
TOOLS, Machines. Aurora, II, 


having Patent novelties, or anything 

new that will sell for cash at sight, 

JNO. M. SCHIELY & CO., 
Commission #rokers, 

'70 W. 4th St. (Rooms 9, 10, 11), Cincimati, O. 


ARTIES 


write to 


SINKING MINE SHAFTS.—DE- 
scription of Mr. Pestsch’s method of sinking mine shafts 
in watery earth by means of freezing. With 2 engrav- 
ings. Contained in SCIENTIFIC AMERICAN SUPPLEMENT 
No. 537. Price10cents. To be had at this office and 
from ail newsdealers. 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, R. I. 
ASPHALT MASONRY FOR ENGINE 


Beds By L. Malo. Description of the author’s system 
of bituminous masonry beds, to deaden the vibrations 

roduced by steam engines. With 6 figures. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 
Vrice 10 cents. To be had at this office and from all 
newsdealers 


CLARK'S NOISELESS RUBBER WHEELS 


No more Splintered Floors. 
Different Styles. Catalogue Free. 
GEO. P. CLARK, 

Windsor Locks, Ct. 


Box L. 


OR SALE OR ROYALTY. First Class Pro- 

prietary Remedy; best indorsements from Rev. 

Henry Ward Beecher and others. Address Post Office 
box 550, Cumberland, Md. 


TUNNEL FOR FOOT PASSENGERS IN 


Stockholm.--Description of a difficult piece of tunneling, 
in which the freezing method was applied with success. 
With 7 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 54:2. Price 10 cents. To be had at 
this office and from all newsdealers. 


SUPERIOR 


Stationary Engines 


4 with Plain and Automat- 
ic Cut-off. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
2 Birdsboro, Pa. 


[CE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season toseason. The air is kept dry and pure through- 


out the year at a temperature of from 34° to 36°. Con- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 

Brice 10 cents. To be had at this office and of all news- 
Jers. 


Water Wheels New and Second Hand 


Address FLENNIKEN TURBINE CO., Dubuque, Iowa. 


AMMONIA SULPHATE.—A PAPER 


by Watson Smith, F.C\S.. describing Gruneberg’s appara. 
tus and process fur making su Iphateof ammonia. ith 
3 figures. Contained in SCIENTIFIC AMERICAN Sup- 
PLEMENT, No. 566. Price 10 cents. To be had at this 
office and from all newsdealers. 


USEFUL BAGS AND HOW TO MAKE 


them. A paperbyJ.T. Humphrey, giving fulldirections 
for making hand, brief, cricket and other bags from 
leather, with four illustrations. Contained in_SCIEN- 
TIFLC AMERICAN SUPPLEMENT, No. 561. Price. 10 
cents. To be had at this office and fromall newsdealers. 


STEAM ROAD ROLLERS 


= 


LIGHT 


=\lar Boilers. 


Manufactured by 
Foundry and Machine Dep’t, 
Harrisburgh, Pa. - 


DRAFT STEAM LAUNCHES. 


; COAL AND WOOD BURNING. 


Small Marine and High Speed Engines, also Patent Steel Tubu- 
Patent Automatic Adjustable SKAG. 


MANUFACTURED BY 


H. B. WILLIAMS & CO., Rochester, N. Y., U. 8. A. 


Shafting and Gearing, @xtile Machinery, 


SCIENTIFIC BOOK 
CATALOCUE, 


JUST PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 


361 Broadway, New York. 
DRIVING-BELTS.—A PAPER BY 


John Tullis, discussing the comparative value of various 
kinds of belting. Main driving-belts. Patent_leather 
chainbelting. Half-twist belts. Cotton belts. Leather 
ropes. With 8 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 50:2. Price 10 cents. ‘1'o 
be had at this office and from al] newsdealers. 


Address: The American Writing 
Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway, 


THE USE OF TORPEDOES IN WAR.— 


A paper by Commander E. P. Gallert, U.S.N., giving a 
clear presentation of the present state of efficiency of 
the torpedo, the degree of perfection that it has now 
reached, and describing the kinds which are in ordinary 
use in all naval services. With 3 plates, con- 
taining many figures. Contained in SCIENTIFIC AMEnI- 
CAN SUPPLEMENT, Nos. 536 and 537. Ten cents 
each. To be had at this office and from all newsdealers. 


22d and Wood Sts., 


| THOS, WOOD & CO. 
Philadelphia, Pa, 


ETC. 


MODEL and g_ S0ldforCircwars, 


PXPERIMENTA C.EJones&Bro, 


WORK ahi CINCINNATI, 0. 


(Mention this Paper.) 


OUTLINES OF A NEW ATOMIC 
Theory.—A paper by Dr..T. L. Phipson, putting forth a 
new atumic theory, which does not necessitate an’ 
great change in the nomenclature or teaching of chem- 
istry. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 565. Price 10 cents. To be had at this 
office and from all newsdealers. 


GEO. w. MARBLE, Sole Manu- 
facturer of THE ACME WRENCH, 


The best made, all steel, and warranted, § sizes. 
28 to 88 South Canal Street, Chicago, U. 8. A. 


PERFECT 
NEWSPAPER FILE 


The Koch Patent File, for preserving newspaper: 
m: ines. and pamphiets.has been recently improve 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 

ce of this paper Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 
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MUNN & CO., 
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VULCGANITE EMERY WHEELS. 


Large Wheels made on Cast Iron Centers if de- 
sired. Knife Grinding Wheels a Specialty. 


Warehouse: 


Made SOLD of the Celebrated 
WELLINGTON MILLS EMERY. 


SUPERIOR To ALt OTHERS. 


Thousands of manufacturers testify to its being the Strong- 
est, most Durable, and Healthiest Emery Wheel made. 


RUNS WET or DRY. 


‘CUTS COOL and FREE. 
A SAFE WHEEL. 


NEW YORK BELTING & PACKING C0., 


Sole Manufacturers. 


{5 Park Row, New York. 
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A. C. MANNING & 
Removes on May ist 


Co., 47 Dey Street, 
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Proposals for Steel Gun Forgings for the 
Navy. 


NAVY DEPARTMENT, 
WASHINGTON. June 4, 1887. 


Sealed proposals from domestic manufacturers of 
steel, tofurnish ten sets of steel forgings for 6-inch B. 
L. rifle guns ard one set of chase—hoops for a10-inch 
B. I. rifle gun, all oil-treated, annealed, and in accord- 
ance with drawings and_ specifications prepared inthe 
Bureau of Ordnance, will be received atthe Navy De- 
partment until Wednesday, the 6th day of July, 1887, at 

2 o’clock noon, at which time ,the proposais will be 


opened. 

Whe kinds of forgings required and the estimated 
quantity of each, the aggregate being «bout sixty-five 
tons, are sta‘.edin blank forms of proposal, which. to- 
gether with copies of said drawings and specitications, 
may be obtained on app:ication tothe Bureau of Ord- 
nance, Navy Department. 

Prices per ton of 2.240 pounds must be stated in the 
proposals, which must be made on forms furnished by 
the Department. Proposals wil] include, in addition to 
items embracing all the work required in the manufac- 
ture of the forgings as specified. separate items for 
tubes, jackets. and trunnion bands. t.o be rough-bored and 
turned by the Department. In case the Department 
shall find it advantageous to have that part of the work 
done at the Navy Yard, Washington. D. C., such forg- 
ings will be delivered by the contractor before rougning, 
the Department paying freight to and from the Navy 
Yard, und the rough-bored and turned forgings will be 
returned to the contractor, F. QO. B. at his works. 

Thecontract will be awarded for the forgings as a 
whole. No proposal for jess than the whole will be en- 
tertained ; nor will any proposa) be considered unless 
accompanied by satistactory evidence that the bidder is 
in possession of a plant adequate to the production and 
delivery of the required forgings. All forgings deliv- 
ered under the contract must conform in material, 
manufacture, and quality to the aforesaid drawings and 
specifications, and must successfully pass the required 
inspection and tests. 7 

The successful bidder will be required, within ten days 
after notice of award to enter into a formal contract 
binding himself to deliver one set of gun forgings within 
sixty days from the date of the contract, and nt less 
than one set every twenty-one days thereafter, and to 
complete the deliveries within nine months trom the 
date of the contract. A bond with sufficient sureties in 
a@ penal sum equal to fifteen per cent of the total con- 
tract price must accompany the contract. 

B.ank forms of contract and all adcitional informa- 
tion desired can be_ obtained on application to the 
Bureau ot Ordnance. Navy Department. 

Each proposal must be accompanied by a certified 
check, payable to the order of the Secretary of the Navy. 
in anamount not less tban five percent of the total 
amount of the bid. Checks of unsuccessful bidders will 
be returned within five days after the bids are opened. 
The check of the successful bidder will be returned 
when he shall have executed the formal contract and 
furnished the requisite bond; in case of his failure to 
comply with this stipulation, the check will become the 
property of the United States. 

All proposals must be in duplicate, enclosed in en- 
velopes marked ‘‘Proposal for Stee] Gun Forgings,” 
and addressed to the Secretary of the Navy, Navy De- 
partment, Washington, D. C. 

The right is reserved to waive defects in form and to 


reject any orall bids. 
WILLIAM C. WHITNEY 
Secretary of the Navy. 


Proposals for Iron Floating Gate or Caisson. 
NAVY DEPARTMENT, 
BUREAU OF YARDS AND DOCKS, 
WASHINGTON, D. C., June %, 1887. 

Sealed proposals, addressed to the Chief of the Bureau 
of Yards and Docks, Navy Department. Washington, D. 
C.. indorsed * Proposals for Kloating Gate,” will be re- 
ceived at this bureau by the undersigned until one 
o'clock p.m. of Thursday, the thirtieth day of June, 
1887. at which time and place the proposals will be open- 
ed in the presence of bidders for furnishing the neces- 
sary labor and material for the construction of an iron 
floating gate. or caisson, for the dry dock at the Navy 
Yard, Roston, Mass. 

Plans of the floating gate, or caisson, and _ all attach- 
ments pertaining thereto, can be seen and copies of 
specifications and instruction to bidders obtained by ap- 
plying to the Bureau of Yards and Docks, Navy Depart- 
ment, the Civil Sngineer’so ffice at the Navy Y ard, Bos- 
ton, Mass.,or at Navy Pay Office, cor. Broadway and 
Chambers Street, Stewart Building, New York city. 

The bureau reserves the right to reject any or all bids 
that may not be deemed advantageous tothe govern- 


ment. No proposal will be considered unless accom- 
panied by the prescribed bond which formsa part of 
he same. D. B. HARMONY 


Chief of Bureau. 
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FOREIGN PATENTS. 
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The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad 

CA NA DA.—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontariv. Quebec, New 
Brunswick, Nova Scotia, British Columbia,and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGLAND.—The new English law, which went into 
torce on Jan. 1st, 1885, enab’es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel! Islands. Great Britain is the acknowledged 
financial and commercial center of the world,and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England as bis.United States patent produces for 
him at heme. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
jected as in the United States. 

OTHER COUNTRIES.—Patents are aiso obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British ludia 
Australia, and the other British Co!onies. 

An experience of FORTY years nas enabled the 

publishers of THE SCIENTIFIC AMELIOAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their c!ients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (Q., Editors and Proprietors of THE SCI- 
ENTIFIC AMERICAN, Cordially invite al] persons desiring 
any information reiative to patents, or the registry of 
trade-marks, in this country or abroad. to cull at their 
Offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, 


MUNN & CO,, 
Publishers and Patent Solicitors, 
361 Broadway, New York. 
BRANCH OFFICES: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 
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patents in all the principal countries of the world. 
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